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COMING SOON 


In keeping with the interest on surface smoothness and levelling action 
in plating, a series of articles on methods for measuring and designating 
surface contours. 


Practical electropolishing of stainless steel, with cost figures and pro- 
duction experience with various baths. 


Spray silvering of non-conductors, with silvering formulas and spraying 
techniques. 


The evaluation of industrial plant wastes in the over-all waste disposal 
program. How a complete survey of all plant wastes ties in with plating 
waste disposal. 
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Never gamble on low- 
voltage generators. 
For trouble-free com- 
mutation, it does pay to 
look for fully-insulated 
brush holders and rigging... for a copper pigtail 
bar to eliminate current passage through springs 
and fingers, thus lengthening brush life. And for 
optimum commutator efficiency, you want copper 
graphite brushes; moulded-in “equaload” shunts for 
equal distribution of brush loads and reduction of 
resistance. All these ‘‘musts’’ for economical, de- 
pendable operation are built into H-VW-M Low- 
Voltage Generators. Ask for Bulletin G-102. 


You play it close to 
the chest when you 
specify Copper 
Graphite Brushes for 
your generators. This 
special material means 
maximum brush wear 
and life, insures highest conductivity along the path 
of the current. You play it safe, too, when you look 
for moulded-in shunts. Moulding-in keeps resis- 
tance at the minimum and when moulded-in ‘“‘equa- 
load” shunts are provided, selective action is elim- 
inated, current distribution to the brushes is 
equalized. These plus factors, inherent in H-VW-M 
Copper Graphite Brushes, are described in Bulletin 
G-102. 


when you buy plating and polishing 
equipment and supplies 


Youhaveanacein 

* the hole when you 

make H-VW-M 

- your central 

source for all 

accessory items. 

You save time, money, effort. Such supplies as rubber 

gloves, aprons, earthenware crocks, dipping bis 

kets, etc., are essential but often overlooked unti! 

your stock is dangerously low. H-VW-M carrics 

hundreds of these “widgets” in stock. Each ef them 

is specially made to meet the requirements of the 

plating and polishing industry; each conforms to 
H-VW-M’s standards of highest quality. 


And you always play it safe when you remember. 

you can always get what you want from H-VW- 
when you want it... H-VW-M_ products arc 
strategically warehoused for prompt service an 
delivery ... H-VW-M sales-engineers and labo: 
ratory technicians are always available for help 
your production problems. It is this overall ser: 
ice and experience that have made H-VW-M /" 
central source of supply... for over 80 years... 
all the needs of the electroplating and polishing 


industry. 
HANSON-VAN WINKLE-MUNNING COMPANY, Motowon ! 
Plants at: Matawan, N. J. * Anderson, Indiana * Sales Office 


Anderson * Chicago * Cleveland * Dayton * Detroit * Grand Ropie 
Matawan * Milwaukee * New Hoven * New York * Philadeip 
Pittsburgh * Rochester * Springfield (Mass.) * Stratford (Conn 
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COMPOSITIONS 


Manufacturers of a complete line of electroplating and polishing equip” 
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A CODE OF ETHICS 
for the Business Magazine Editor 


I believe in and seek to practice: 


@ Editorial Accuracy. With reader interest as the para- 
mount responsibility, I shall report objectively, facts as I 
find them . . . seeking always to lend strongest support to 
the business, profession or industry I serve. 


q Editorial Judgment. Because the publication of inju- 
dicious, unfair or untrue statements undermine honest 
business magazine editorial practice, I shall judge wisely 
the words I print. 


@ Editorial Competitiveness. While I respect the rights of 
other editors and honor copyright privileges, I believe in 
full freedom of the press and in editorial initiative. 


@ Editorial Service. My publication serves a fundamental 
purpose in stimulating the flow of goods and services . . . 
therefore, I direct my effort to building a fount of data for 
my readers. To them I devote the sum of my knowledge 
and the accumulated experience of the publication I edit. 


q Editorial Leadership. I shall endeavor to stimulate my 
readers to constructive thought and action on vital issues 
affecting them so that my magazine may bring enlightened 
leadership in its field. 
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George B. Hogaboom addresses open 


ing session during ceremonies honoring 
Founder Members of the Society 


Boston Proves Gracious Host For 3/th Annual Convention 


Social and Technical Activities on Week’s Program 


Hk 1950 Convention of the Ameri- 


can Electroplaters’ Society once 
again surpassed all previous national 
gatherings of the Society, both in tech- 
nical and social excellence. Participa- 
tion by foreign experts in this Fourth 
Conference Klectro- 


International on 


deposition was smaller than had been 


William }. Neill 


Supreme President 


anticipated, which is understandable 
in the light of today’s monetary ex- 
change difficulties, but the balance of 
the program was first class in every 
respect. Much credit is due Chairman 
Manson Glover and his efficient staff 
for the precise manner in which the 
large and varied program was handled. 


C. F. Nixon 


Supreme First Vice-President 


METAL 


For the benefit of those who cou 
not attend, the following paragrap 


} 


will relate the high spots of this years 


meeting. (Abstracts 


of the techni 


papers will appear in the next issur 


Metal Finishing). 


The top social event of the ent 
week was undoubtedly the mammot 


F. MacStoker 


Supreme Second Vi-e-P 
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ing 


Dr. George Swift 
Supreme Third Vice-President 


dambake held at Nahant on Wednes- 
day. where hungry conventioneers 
made short work of 2.700 pounds of 
lobsters. several hundred _ broiled 
chickens. literally soft 


shell clams, all prepared served 


tons of 


i» traditional New England style. 
\Ve never did find out who won the 
uch talked-about ballgame between 


the Eastern and Western All Stars: all 


| the spectators. and most of the players 


themselves were quite vague on the 
inal score. and those who did claim 
\) know were about evenly divided in 
their opinion as to who won. Anyway. 
enmity was quickly forgotten in 


the more enjoyable struggle to sur- 


round as much food as possible at the 


ensuing open-air clambake. 
\t the opening session on Monday 
the membership greeted seven of the 
en who founded the Society in 1914, 


Those present from the original group 


vere George V. Hogaboom, Joseph 
Edward Faint, William 
chneider, Thomas Trumbour. Horace 
‘mith, and Charles Cooper. The honor- 
ed guests were introduced by Dr. Ge- 
ge Swift, of the Boston Branch. and 


peach responded with a short speech. 


\n interesting note is the fact that 
rach of the above founders. is. still 
‘tive in the plating field. Judging 
irom their state of preservation. the 
plating field can’t possibly be as tough 
aS a lot of the younger crop of plating 
men claim, 


Electrodepositors’ Technical 
Seciety Luncheon 

thirty mbers of the E.T.S. were 


MET AY FINISHING, 


July. 


Arthur Logozzo 
Past Supreme President 


present at Tuesday's luncheon, in- 
cluding Mr. J. Vander Graaf of Hol- 
land. Mr. John Dale of Australia, and 
the officers of the A.E.S.. Congratula- 
tory messages from Dr. Wernick. Sec- 
retary of the Electrodepositors’ Tech- 
nical Society. Dr. Pierre Jacquet. and 
other foreign dignitaries were read, 
and the informal atmosphere of the 
luncheon provided excellent op- 
portunity for members of the E.T.S. 
to become better acquainted. 


Election of Officers — 
Annual Meeting 


At the annual meeting of the Society 
held on Thursday. the following ofh- 
cers were elected to head the Society 
for the 1950-51 session: 

President—H illiam Neill. Columbus 
Metal Products Co.. Columbus. 0. 

Ist V.P.—Cleve Nixon. Ternstedt 
Div.. General Motors. Detroit. Mich. 

2nd V.P.—Frank MacStoker, Far- 
rand Optical Co.. New York, N.Y. 

3rd V.P.—Dr. 


Soston. Mass. 


George Swift, Con- 
sultant. 


Exec. Secy. & Treas—Dr. A. K. 


Graham. Graham & Crowley Associ- 
ates. Jenkintown. Pa. 
The contest for 3rd V.P. was. be- 


tween Dr. Swift and Frank Keller. of 
the Pittsburgh Branch. The balloting 
favored Dr. Swift by a count of 78- 
LD, whereupon a unanimous vote was 
cast for Dr. Swift. Bids for the 1953 
Convention site were made by the 
Philadelphia, Buffalo and New York 
branches. with the Philadelphia branch 


winning the voting. 


1950 


Dr. A. Kenneth Graham 


Executive Secretary and Business Manager 


Awards of Merit 


The following members were hon- 
their 
growth and welfare of the national so- 


ored for contributions to the 


ciety by being chosen to receive the 
of Merit. 


granted by the Executive Board for 


Society's Award which is 
outstanding service to the Society: 
William M. Tucker——Eastman ho- 
dak Co.. Rochester. N. Y. 
Hanson-Van Winkle- 


Munning Co.. Chicago. IL 


Bernard Case 


William N. Phillips—General Mo- 
tors Corp.. Detroit. Mich. 
Honorary Memberships 
Delegates voted the following men 


as Honorary Members of the Supreme 
Society : 
John E. Sterling ~New York Branch 


Richard J andereau 


Frank J. Clarke 


Dayton Branch 


Springfield Branch 
Branch Exhibits 


Awards for the best exhibits of 
plated ware were made to the follow- 
ing branches: 

First prize ($100) —Chicago Branch 
Second prize (S50) Hartford 
Branch 


Newark Branch 


The Detroit Branch was given an 


Third prize ($25) 


Honorable Mention for their large dis- 
play of plating materials. The best 
individual exhibit was submitted by 


Vr. A. G. and Mr. Clem 


Petrosius. of the Chicago Branch. for 


) 
Bartman 


which they were awarded a prize of 


fifty dollars. 
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Annual Fellowship Club Open House 
Party promotes convention spirit oy 
opening night. 


Fellowship Club Program Entertains Boston Conventioneers 


ALS 


| es Boston convention of the 
- once more provided the opportun- 


ity for the Fellowship Club to entertain 
the conventioneers the manner 
which has become traditional at these 
annual gatherings. The series of events 
sponsored by the supply firms in’ the 
metal finishing industry again added 


George L. Nankervis 
President 


New Officers Elected 


much to the success of the convention, 
and the contributing firms are to be 
commended for their financial gener- 
osity in seeing that all who attend are 
assured of a good time year after year. 


Annual Meeting and Luncheon 


One hundred and ninety-five repre- 


A. P. Munning 


First Vice-President 


“AL 


sentatives of the industry's supp 
houses and distributors got togetl 
at the Monday luncheon for the 

meeting of the year of the Inter: 
tional Fellowship Club. This was 
largest attendance in the 26 years 0! 
the Fellowship Club’s existence. 
all those present had introduced a 


Al Braun 


Second Vice-Preside”’ 
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Charles Berry 
Third Vice President 


identified themselves. a short busi- 
ness session was held, which included 
the election of a new slate of officers 
tor the coming year, as follows: 

President George Nankervis, G. L. 
\ankervis Co.. Detroit. Mich. 

Ist V.P.—-A. P. Munning. Munning 
\ Munning Co.. Newark, N. J. 

2nd V.P.—A. Braun, Agate Lacquer 


Mfg. Co., L. I. City, N. Y. 


V.P.—Chas. Berry. Maas & 
Waldstein. Chicago, Hl. 
Permanent Secy. & Treasurer— T. 


Trumbour, Metal Finishing. N. Y. C. 

In recognition of Tom Trumbour’s 
21 years of service as Secretary-Treas- 
urer of the LF.C.. he was voted a cash 
gift of SLOO by the members, 

The only other item of business 
iransacted was the appointment of a 
committee to study and recommend 
vertain actions to the A.E.S. regarding 
the method of contributing financial 
support to future conventions. ‘The 
committee consists of Rudy Hazucha, 
Gus Munning, Doug MacDermid and 
Dave Clarin. 


Open House Party 

The 
to all conventioneers at an Open House 
Party held on Monday night. A superb 
buffet supper, dancing, and the award- 
ing of many prizes kept those attend- 
ing in high spirits, and provided the 
leeing-of] point for the week’s social 
activities. These Open House Parties 
are financed through the donation of 


the Various supply houses in the finish- 
Ing industry. 


were once again hosts 


T. A. Trumbour 


Permanent Secretary 


R. Wallace 5 pe. Silver Tea Set 
R. A. 
and Loughlin Steel Corp.. Pittsburgh. 
Pa. 

Oneida Silver Tableware Set——Viss 
Hattie Schneider. Standard Plating 
Rack Co.. Chicago. Il. 

Twenty-five Dollar Government Sav- 
ings Bonds— Wrs. M. B. Diggin, Mata- 
wan. N. J.: Mrs. H. C. Holbert. Svra- 
cuse. N. Y.: Wr. J. H. MeConas. Wa- 
terbury. Conn.: Mr. R.S. 
Svracuse. \. Y.: 


Waterbury. Conn. 


Woojter, Research Eng.. Jones 


Vartineau. 
Vrs. Henry Strow. 


Fellowship Golf Tournament 
Over LOO 
battle against the rugged rounds of 


hopefuls entered — the 
beautiful Tedesco Country to 
compete for the many awards and the 
title of “Mr. Golf of the Plating In- 
dustry”. Only this vear “Mr. Golf™ 
almost turned out to be a “Mrs.”. for 
Vrs. C. W. Gore. wife of New England 
Buff Charlie Gore managed to 
cop second place in. this handicap 
event. There should be many a_ red 
golfers of the 
and a reverent bow is 
due Walt Cibulskis. of United Chromi- 
ums Detroit Research Laboratory. for 


face amongst the 


“stronger sex . 


saving what little remains of our mas- 
culine honor. His net score of 71 
placed him in line to receive the beau- 
tiful [.F.C. trophy. a duplicate of the 
one won last vear by Jim Badaluco. 

Results of the day’s play are as 
follows: 


Winner Walt Cibulskis. United 


The following were the lucky Chromium. Detroit, Mich. LF.C. 
hers: Trophy i la. 
MET \ FINISHING. July, 1950 


Rudy Hazucha 
Retiring President 


2nd—Mrs. C. W. Gore. 
Mass.— Golf Bag—110-45-71b. 
3rd—John Trumbour. Metal Finish- 
32%, 
48-7 le. 
tth—C. F. Heckenberg. New kEng- 
land Buff Co.. Boston. Mass. Port- 
able Sport Seat—127-56-71d. 
Feinberg. 
Co.. Chelsea. Mass. 


9.72. 


Boston, 


Traveling Bag— 119- 


Beacon Supply 
Golf Glove 


Special awards were made to Harold 
Stevens. of the Towle Silver Co... for 
JI. R. Powell. 

for highest 
Rudy Skriletz. of 
H. B. Salter Mfg. Co.. for low gross 
(SO): and Mrs. S. N. WeNerlly. of 


Boston. for setting the pace for the 


highest handicap (64): 
of Lewis Chemical Co.. 


eross score (139): 


runner-up. 

Some notable low gross scores were 
turned in by the following plavers, 
who are the real golfers of the indus- 
trv but who seldom win under the 
Calloway Handicap Svstem that chair- 
man Joe Duffy devised for giving the 


“hackers” a break. 


(ROSS SCORI 


\. H. Clem 80 
R. Skriletz 80 
R. Feinberg ol 
Lyons §2 
C. G. Dinallo $3 
J. R. Eisele 
\. F. Reilly $3 
H. C. Irvin Ot 
L. Arsenault 8&6 
W. A. Ravmond oO 
C. A. Collis OO 
J. Badaluco 88 
R. Sanford 89 
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High Production Gold Plating 


By M. Shapiro, Foreman Plating Dept., Gillette Safety Razor Co., Boston, Mass. 


Vr. Shapiro ts a chemical engin- 
eering graduate. cum laude, of 
Tufts College. Previous to his work 
at Gillette he was connected with 
Stone & Webster Eng. Corp., and 
the U.S. Navy Dept. at Bath Tron 
Works. He joined Gillette in 1943 
as physical chemist. He is a mem- 
ber of the A.E.S. and the Electro- 
chemical Society. 


Li Hk electroplating of thousands of parts every hour 

with gold calls for certain procedures that differ 
considerably from the small gold plating insta!lation. 
Where uniformity of color. brightness. and thickness 
are essential. such factors as rate of depletion of solu- 
tion ingredients. maintenance of correct solution con- 
centrations. and dragout recovery assume ever greater 
importance as the size of the installation and produc- 
tion rates increase. 

If the same type of parts are being plated day after 
day. it is almost imperative to take advantage of full 
automatic plating machines to minimize the human fac- 
tor as much as possible. It is also now a common prac- 
tice to put on an undercoat of bright nickel, prior to 
the gold plate. for corrosion protection, and it is pos- 
sible to incorporate a bright nickel plating tank into 
the automatic plating cycle ahead of the gold plating 
tank and perform both plating operations on one 
machine. 


Depassivating Nickel Plate 


In changing over from plating directly over copper 
and brass to plating over nickel there are a few pre- 
cautions to be observed. First, the surface of a bright 
nickel plated article has a tendency to become passive 
if left in the air too long. It is therefore a wise move to 
install an activating dip after nickel plating and just 
prior to gold plating. The time in the air should be 
minimized as much as possible, and rinsing should be 
thorough to make certain no nickel solution is dragged 
into the gold plating solution. 

\ good activating dip that has been used with much 
success is a 5 oz. gal. solution of potassium cyanide. 
used with direct current at about 30 to 40 amp. sq. ft. 
for 30 seconds. It is a good practice to filter the potas- 
sium cyanide solution before using, as it has been 
found that there is a small percentage of insoluble 
material in commercial potassium cyanide that floats 
on the surface of the solution and which clings tena- 
ciously to the work as it is coming out of the activating 


dip and will not rinse off. The gold will generally plate 
over this film, but a stain is left in the areas where the 
film is present, marring the uniformity of the finish, 
A good cycle would therefore be nickel plate. two 
rinses, activate. rinse, gold plate. 


Control of the Gold Bath 


It is very convenient to use stainless steel anodes jn 
the gold plating tank and to maintain the metallic gold 
content by the addition of gold concentrate. The gold 
concentrate can be prepared by the porous pot method 
to give a stock solution with any desired concentration, 

For this process, an enamel lined steel tank should 
be used (see Figure 1) in which gold anodes are hung 
at the sides of the tank and made anodic, and the tank 
filled with a solution of potassium cyanide, 10 oz. per 
gallon. The porous pot is hung in the center of the tank 
and a brass or copper grid, nickel and rhodium plated 
for protection, is placed inside of the porous pot and 
made cathodic. The porous pot is filled to within 3” of 
the top with a saturated solution of potassium carbon- 
ate. The potassium cyanide solution should be main- 
tained at a temperature of 140°-160°F. to prevent pas- 
sivation of the gold anodes during the electrolysis. This 
passivation may take place when the cyanide content 
increases above 2‘., and is due to polymerized cyano: 
gen compounds being formed on the gold anodes pro 
ducing films of brown or yellow coloration.’ By keep 
ing the temperature above 140°F., this passivation ten- 


Porous Pot Grid 


10 oz /gal. KCN 


Solution 


| 
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Sat. Pot. Carbonate 
SoluLson 


Porous pot method for converting metallic gold 
to potassium gold cyanide stock solution. 


Jul 


Figure 1. 
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- minimized. By using a current density of about 


] 

ae 

\) ay peres per square foot, it is possible to convert 
3ya0 ot. of gold into potassium gold cyanide in ap- 
pro. tely six hours. This concentrate can then be 
diluted with water to any strength desired and used as 
the sock gold concentrate to be added to the gold 


plat tank. 

lhe maintenance of uniform conditions during the 
plating process is of utmost importance, for the follow- 
ing reasons: 

| Where there are a variety of parts that must be 
assenibled. all parts must match in color and brightness. 

2 Parts now plated may be placed in an inventory 
storage for varving lengths of time and then assembled 
ty parts that are plated weeks prior to or later than the 
first parts plated. Any change in the solution conditions 
in the intervening time will cause a variation in color 
conditions. 

; By plating with this uniform bright color. it is 
possible to do away entirely with coloring. scratch 
brushing and tumbling after plating. 

| At high production rates a small variation in the 
amount of gold plated on each part represents a very 
large deviation from gold cost standards. 


Color Control 


The composition and operating conditions of gold 
plating solutions have been discussed fully in many 
sources” ! but for decorative gold plating over nickel 
it may be well to add a few additional notes. It has 
been found that a small percentage of nickel introduced 
as the cyanide to the gold plating solution is of benefit 
in giving a brighter, more uniform color to the gold 
plate itself. Actually, it is impossible to keep smell 
amounts of nickel out of the solution, since nickel is 
soluble (by immersion) to some extent in the gold 
cyanide solution. In order to test the effect of nickel on 
the color plating properties of gold. the following ex- 
periment was made: 

\ gold solution was prepared in which there was no 
nickel present and various racks of nickel plated parts 
were plated in this solution at conditions of time, cur- 
rent density, and temperature ideal to the composition 
of the gold solution. These parts showed about 20°. 
non-uniformity of color, especially at high current den- 
sity areas. Then small amounts of nickel. in the form 
of the cyanide. were gradually added to the solution 
and more parts plated at the same definite conditions. 
It was found that, as the nickel concentration increased. 
the percentage of non-uniformly colored parts de- 
creased until. when the nickel concentration reached the 
range of .02-.04 02. per gallon, all parts were uniformly 
bright in both high and low current density areas. 

However, instead of waiting until the desired con- 
centration of nickel is attained by dissolution, it is we'll 
worth the effort to add the nickel to the gold solution 
“rectly as nickel cyanide and eliminate the “breaking 
in period, Care must be taken not to allow the nickel 
“oneentration to build up too high, as then a white gold 
may he obtained. Under most ordinary circumstances 
it will aid in keeping the nickel concentration to 
a reasonable value. 


draw 


\nother point worth noting is that lower tempera- 
‘ures \ill cause less decomposition of eyanides and less 
: 
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Figure 2. Caihode current efficiency as a function of the cathode 
current density in gold plating. 


formation of carbonates and so keep the solution more 
uniform over longer periods of time. 


Current Density Conirol 


In plating over nickel, a higher current density 
should be used than when plating over brass or copper. 
under the same operating conditions of solution con- 
centration and temperature. to overcome the higher 
potential of nickel. Too low a current density may cause 
poor adherence of the gold plate or no plate at all. 

It has been found that current density is the most 
important variable for the control of color, A’ small 
change in the current density can cause more trouble 
than a greater change in the other variables. such as 
cyanide content. carbonates. temperature. ete. \nother 
effect of current density is in the cathode current effi- 
ciency of the plating solution. Using a solution with 
the following composition: 


Gold 9.1 dwt./ gal. 
Free KCN 2.15 oz./ gal. 

K.CO, oz. gal. 

Nickel 0.02 oz./gal. 

Temp. 120°F. 


the current density was varied from | to 15 amperes per 
square foot and the following results were obtained (see 
Fig. 2). At | ampere per sq. ft.. the efficiency was about 
93°. : at 2 amps./sq. ft., the efficiency had dropped to 
66‘; at 3 amps. sq. to 58 : at 4 amps. sq. ft.. to 
53°. and at 5 amps. ‘sq. ft.. to 48°. From this point. 
the decrease in efhiciency. as the current density in- 
creases, becomes about constant and approximates a 
straight line function with a slight negative slope. At 
fifteen amperes per sq. ft.. the efficiency had dropped 
to 30°. These efficiencies seemed quite low and so, for 
a check, gold plated parts were taken from the produc- 
tion line and analyzed for the amount of gold. Then 
knowing the current and amount of time for each part. 
and using the efficiency that had been obtained from 
the experiments described above. the amount of gold 
on these parts was calculated. It was then found that. 
in those cases where the areas could be measured with 
accuracy, the amount of gold calculated corresponded 
favorably with the actual amount found on the part by 
analyses, 


Filtration and Impurity Control 


Gold plating solutions should be able to last indefin- 
itely if certain precautions are observed. It is good 


= 
| 
17 
‘ 


practice to filter solutions frequently and it has been 
found that filtrations through a filter packed with ac- 
tivated carbon produces a solution that is sparkling 
clear. No detrimental effect on the plating solution has 
been observed through this practice. However, the filter 
papers and carbon should be saved for reclaim, since 


activated carbon will adsorb gold to some extent. 


Even under the best of conditions, it is probable that 
in time metallic impurities such as copper, zinc, silver. 
and nickel will increase to an extent that color proper- 
ties may be thrown off. These impurities may come 
from the insides of hollow tubes, anode and cathode 
bars, and from the small amounts of silver and copper 
that are in the original gold anodes used to make gold 
plating concentrate. Instead of waiting until this con- 
tamination reaches a point where it is necessary to dis- 
card the solution, it is good practice to make a periodic 
adjustment of the gold plating solution at a definite 
time interval by bleeding off a definite small percen- 
tage of the gold solution and adding fresh gold con- 
centrate to make up for the gold removed. For example. 
it can easily be seen that if 1/6 of the solution is re- 
moved every month and it is assumed that impurities 
accumulate at a constant rate, a gold solution cannot 
get any older than a 6 months impurity level and so the 
entire solution will never have to be discarded and a 
new solution made. In order to ensure that fluctuations 
of production do not cause more impurities to be in- 
troduced in one month and less in another, the adjust- 
ment schedule could be placed on an ampere-hour basis. 


Control by Ampere-Hour Meter 


The ampere-hour meter should also be used to con- 
trol the addition of gold concentrate to the gold plating 
solution. By frequent analysis of the gold solution and 
the rinses over a period of time, it is possible to obtain 
a factor whjct will allow the addition on this basis. If 
this factor is calcuiated correctly it can be made to com- 
pensate for gold plated on parts. hooks and dragout. 
This addition can be made by the plater at the gold 
tank who can keep close watch on the meter at all times 
and who should receive a daily supply of gold concen- 
trate made up to the correct concentration. For exam- 
ple. if 30 dwt. of gold are removed from the gold solu- 
tion every 100 ampere-hours. and a normal days pro- 
duction is 1000 ampere-hours, the plater should be 
supplied with at least LO bottles of gold concentrate 


eo 


AMFERE-HOURS x 100 


Figure 3. Chart for calculating the gold content of the reclaim 
rinse tanks after a given period of operation. 


each containing 30 dwt. of gold. One bottle of concep. 
trate is then added every 100 ampere-hours. |; a coy. 
tinuous record is kept of the additions of gui: to the 
plating tank. and the ampere-hour meter reading each 
night, it is possible to estimate the gold conceitratioy 
of the solution at any time without making an analysis 
By comparing the estimate with the actual analysis 
made from time to time, a check can be kept of the 
ampere-hour factor. This factor will of course vary jf 
for any reason the cathode efficiency of the gold solu. 
tion changes. and so, it is important to maintain close 
control of the current densities which, as has heey 
noted, have a great effect on the efficiency. 

For good control the gold solution should be agp. 
alyzed for gold content at least once a week: free cyan. 
ide at least once a day; carbonates once a week, and 
nickel and copper twice a month. 

It is interesting to note that after starting with a 
carbonate concentration of 1.5 oz. per gallon over two 
years ago and by maintaining the periodic adjustmen: 
process as mentioned above, a gold solution which has 
been used for continuous production during this period 
has not had a carbonate concentration above 2.0) 67 
per gallon. 


Dragout Control 


Another detail that is essential in a high productio: 
setup is some method to take care of the dragout of the 
gold solution. This dragout can be considerable. and 
some way must be provided to salvage this dragout 
solution. For efficient recovery. three reclaim rinse 
tanks after the gold plating tank are recommended. an¢ 
as the parts are plated and go through these rinses. th 
rinses gradually build up in gold content, the first tank 
at a rate greater than the second, and the second tank 
at a greater rate than the third. The estimation of th 
amount of gold in each one of these dragout rinse tanks 
at any time without resorting to frequent analysis cai 
be accomplished by the preparation of a graph (Fig. 3 
which shows how the rise in concentration of each rinse 
tank can vary with the ampere-hour meter reading. 
Starting with fresh water in all three tanks, the concen- 
tration will vary in each tank in a manner sitnilar 
that shown in Fig. 3. This graph was prepared by actual 
analysis of three rinse tanks over a considerable perio’ 
of time and has proven to be accurate after it was pul 
into use. 

A theoretical derivation of curves of this nature ha- 
been made by Aushner.” 

When the first rinse tank reaches a predetermine’ 
concentration, the contents are pumped out {> a larg 
holding tank to be saved for reclaiming. The conten! 
of the second tank are pumped into the first rinse tanh 
and the contents of the third rinse tank are pumpe' 
into the second tank. The third rinse tank is then fille’ 
with clean water and the cycle is begun again. |! cali 
seen that, by this method, the concentration of the thir’ 
tank cannot get very high and so very little gold gets 
down the drain as long as this procedure is maintaine’ 
accurately and faithfully. 


Reclaiming Gold 


nough 


When the large holding tank becomes ful! 
cyanide is added to bring the cyanide to betw: 


and 
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Suction Flash 


Figure +. Set-up for suction filtration of gold. 


ounces per gallon and stainless steel anodes and cop- 
per cathodes are arranged alternately in the tank. The 
gold will plate out very quickly at the start and the 
copper sheets must be replaced frequently at this initial 
period. However. as the amount of gold in the tank 
diminishes. the speed of plating diminishes and the 
copper cathodes can remain in the tank for longer 
periods of time. Finally, when the gold concentration 
reaches a point where no more gold plates out readily. 
the copper and stainless steel sheets are removed and 
powdered zine is added to precipitate the remaining 
gold. The solution is stirred well and allowed to settle. 
and then the supernatant liquid is siphoned off and the 
zinc and precipitated gold are gathered with sawdust. 
lhe gold plated copper sheets and the zinc sawdust are 
then sent to the refinery for credit. 


For the stripping of gold from plated parts, a narrow 
tank can be used with two copper sheets as cathodes 
hanging at the sides of the tank. The parts are placed in 
baskets on the anode rod in the center of the tank and 
the gold plates onto the copper sheets. When the gold 
plates to a thickness where it is no longer adherent to 
the copper sheets. the cathodes are removed and _re- 
placed. These gold placed copper plates are also sent to 
the refinery for credit. 


Analysis of Gold Baths 


\s a final point, it is essential that an accurate 
method of analysis be used to maintain the correct lim- 
‘is of metallic gold concentration. A gravimetric an- 
alysis. although requiring a longer period of time. war- 
raiits the time expended because of its greater accuracy. 
\ method which the author has used for sometime with 
very good results is as follows: 


\ fifty milliter sample of the filtered plating solution 
s pipetted into a 400 ml. beaker and to this solution is 
added 20 ml. of hydrochloric acid (conc. C.P.) and & 
nl. of nitrie acid (cone. C.P.) (Caution. use hood. 
“ice cyanide fumes are evolved.) The solution is then 
Cvapor ted over a hot plate inside of a hood until erys- 
als Just begin to form. 30 ml. of hydrochloric acid are 
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then added and the solution again evaporated until 
crystals just begin to form again. (It is important not 
to evaporate too dry since the chlorauric acid crystals 
which form may decompose to free gold and a low 
result will be obtained. ) 


After the second evaporation, about 150 ml. of dis- 
tilled water are added and the solution is brought to 
the boiling point and kept there for about five minutes 
to bring all of the crystals into solution. The solution is 
then filtered through a No. 41 Whatman filter paper. or 
equivalent, to remove any silica which may have been 
crystallized during the two evaporations. (An excellent 
method of folding filter paper for rapid filtration is 
given by Talbot.°) After thorough washing of the 
beaker and filter paper with hot distilled water. the fil- 
trate is brought to the boiling point and 30 ml. of 6°. 
sulphurous acid C.P. are added slowly with stirring. 
The gold will usually precipitate in a few seconds unless 
the concentration of the gold in the solution is very low. 
in which case, prolonged boiling will usually cause 
precipitation. 


The solution should be allowed to digest at the boil- 
ing point until the gold settles to the bottom of the 
beaker and coagulates, after which it is filtered through 
a 7 cm. No. 42 Whatman filter paper with suction. The 
filter paper and gold are then ignited and weighed. If a 
50 ml. sample has been used, the weight of gold ob- 
tained in grams multiplied by 48.68 is equal to the con- 
centration of gold in dwt./ gallon. 


During the digestion period. the gold may go back 
into solution if all the nitric acid has not eliminated 
during the evaporation period. If this should occur, 
addition of more sulphurous acid will usually repreci- 
pitate the gold. 


A good setup for the suction filtration of the gold is 
shown in Fig. 4. For this setup, an Alfrax or Aloxite 

ous. ol oarse Vy” dis ond 14" 
porous plate (coarse grade) 11.” diameter and ! x. 
thick is cemented into a 60° funnel and the filter paper 
is placed on top of this plate. The funnel is inserted 
into a suction flask which is connected to an aspirator. 
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CORRECTION 


In the May issue of metal Finishing the article “A 
Vew Coating Measuring Instrument” was not credited 
to the author, Mr. S. 
sight. Mr. Lipson also informs us that the instrument 
Patent #2.50507.529 
(May 16. 1950) and is commercially available from 
the Lea Mfg. Co.. Waterbury. Conn. 


Lipson. We regret this over- 


described is now covered by 
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The Determination Impurities 
Nickel Plating Solutions—Part 


By Louis Silverman, Los Angeles, Calif. 


This is a continuation of the 
article which appeared in the 
May issue of Metal Finishing. 
It contains detailed procedures 
for copper, iron, lead, magne- 
sium, silica, tin, and zine.— 


Ed. 


Copper 
ALITATIVE Spot TEST 


Range minimum, 0.001 oz. per gal. 


Interfering elements — none 


Pipette | ml. of sample into a small beaker. Add just 9 ml. 
of water. Mix. 

With a stirring rod transfer a single drop of a 20% 
malonic acid solution to a strip of S. and S. spot test paper 
No. 601 suspended over a beaker. 

With the stirring rod transfer a single drop of the solu- 
tion being tested (No. 1) to the same spot on the paper. 
With the stirring rod transfer a single drop of a 10% 
ethylenediamine solution to the same spot on the paper. 
With the stirring rod transfer a single drop of a 1% di- 
thiooxamide alcoholic solution to the same spot on the 
paper. If copper is present a green stain will appear. 
Nickel gives a violet color, and cobalt gives a brown celor 


at the edges. 


Reference 


West, P. W.. Ind. Chem., Anal. Ed.. 17.740 (1945). 


PRECISION COLORIMETRIC METHOD 


Range — minimum, 0.001 oz. per gal. 


Interfering elements none 


Pipette a 10 ml. sample into a 400 ml. beaker and dilute 
to 100 ml. with water. 

Add 1 mg. of lead chloride. 

Drop in a piece of Congo Red paper. Add hydrochloric 
acid, dropwise. until the Congo Red paper turns blue. 
Measure in 2 ml. of hydrochloric acid in excess. 

Heat the solution to 60-80°C., and pass in a rapid stream 
of hydrogen sulfide for 10 minutes. Let stand for one hour. 
Filter the solution through an 11 em. No. 49 Whatman 
paper containing paper pulp. Wash the beaker and paper 
with a warm hydrogen sulfide solution containing 1 ml. of 
hydrochloric acid per 100 ml. of solution. Return the paper 
and precipitate to the original beaker. Discard the filtrate. 
Add 15 ml. of nitric acid and 6 ml. of perchloric acid to 
the beaker. Evaporate to heavy fumes of perchloric acid. 
Cool. 


Add 25 ml. of water and 0.1 gram of ammonium <ul{, 
Boil 2 minutes. then cool to room temperature. 


Filter the slightly turbid solution through a 9 em, No 
Whatman paper, containing paper pulp, into a 150 
beaker. Wash 3 times with cold water. Discard the pay, 
To the filtrate add 1 gram of citrie acid, and stir 
the solid dissolves. 

Insert a small piece of litmus paper, then drop in am 
ium hydroxide until the paper just turns blue. 

Add 5 mg. of solid sodium dimethylglyoxime, and stir | 
2 minutes. Let the solution set for 15 minutes, and , 
any turbidity. Should the solution become pink. or tur! 
filter the solution through a 9 cm. No. 40 Whatman pap: 
containing pulp, into a 125-ml. separatory funnel! and 
the paper 3 times with cold water; if the solution is cles 
transfer it directly to the separatory funnel. 

Add 2 drops of thymol blue, then adjust the alkali 
(pH 9.0 to 9.3) by first making the solution slight) 
low with dilute hydrochloric acid, then adding amm 
hydroxide until the solution is just blue. 

Pour in 20 ml. of diethyldithiocarbamate and mix. \ 
brown precipitate may form. 

Add 10 ml. of carbon tetrachloride, stopper and shak 
2 minutes. Let the liquids separate. 

Drain the lower carbon tetrachloride layer into a dry 
ml. volumetric flask. Extract a second time with a 10 
portion of carbon tetrachloride, and again drain int 
volumetric. A third and a fourth extraction may 
quired, if the carbon tetrachloride layer is colored ye! 
(If copper is unusually high and more than 4 extract 
are required, add a second portion of diethyldithioca 
mate and use a 100 ml. volumetric flask. 

Dilute the extract to the mark with carbon tetrachlor 


Mix. 


Determination of the Copper 


PHOTOMETER 


) 


Prepare a series of 250 ml. beakers and add 0, 1. 2. 
of Copper Standard Solution to the beakers. Dilute 
with water. Begin with Step No. 9, above and proceed tht 
No. 15. Use a 440 my or a 540 may filter with y ater 
“blank.” Obtain “% Transmittancies” for the solution= i” 
50 ml. flasks. Plot “9% Transmittancy” as ordinate anc — 
Cu” as abscissa. Read “% Transmittancy” for the test so 
and obtain “mg. Cu” from the graph. 


Vist AL COMPARISON 


Develop color standards in the 50 ml. volumetri 
outiined above. Compare the color of the test sell 
those of the standards. Estimate “mg. Cu.” 


Calculation 
Cu, oz. per gal. = 0.0134 « “mg. Cu.” 


[Note: If it is necessary to use a 100 ml. volumetri 
No. 15). the result of the above calculation shoul: 
plied by 2.] 
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Preparation of Standards and Solutions 


STOCK SOLUTION 


(oOo 

Wi a 0.1000 gram sample of pure copper metal and trans 
ten 4 250 ml. beaker. Cover the beaker and add 5 ml. of 
nitri id. Warm to dissolve the metal, then add 6 ml. of 
net ic acid and evaporate to heavy fumes. Cool. Add 50 ml. 
ey and boil for 5 minutes. Transfer the solution to a 1] 
te limetrie flask, dilute to the mark with water, and mix. 
In 0.10 mg Cu. 
Coppek STANDARD SOLUTION 


Ry pipette, transfer 100 ml. of Copper Stock Solution to a 
eecond | liter volumetrie flask. Add 5 ml. of perchloric acid. 
hate to the mark with water and mix. 1 ml. = 0.01 mg. Cu. 


DIETHYLDITHIOCARBAMATE 


Dissolve 0.1 gram in 100 ml. of water. Preserve in a brown 


ottle in a dark place. Stable for 2 weeks. 
BLUE INDICATOR 


Dissolve 0.04 gram in 100 ml. of water. The color change is 
vellow (acid) to blue (alkaline), in the neighborhood of pH 9. 


Reference 


Patridge, R. F.. Ind. Eng. Chem., Anal. Ed., 17, 422 (1945). 


Iron 
PRECISION COLORIMETRIC METHOD 


Range — 0.002 to 2 oz. per gal. 


Interfering elements — none 


Pipette a 50 ml. sample into a 250 ml. beaker, add 20 ml 
of a cold (1:1) sulfurie acid solution, and about 0.2 gram 
of ammonium persulfate. Stir, dilute to 100 ml. and coo! 
ihe solution to 10-15°C. 


\dd a cold 6% Cupferron Solution, dropwise, and while 
stirring. until the trail of the cupferron in the nickel solu 
tion is white. Add 5 ml. in excess. (Minimum amount of 
reagent used should be 10 ml.) Stir in a little paper pulp 
and let the solution stand in the ice bath for 10 minutes. 


. Filter the solution through a small filter, wash the beaker, 
paper and precipitate 2 times with a cold (1:10) hydro 
chloric acid solution. Police the beaker. Wash the pape: 
> times with cold water, to remove the acid, then wash the 
paper 5 times with a (1:5) ammonium hydroxide solution, 
lo remove the organic matter. Diseard the filtrate. 

4 Place a 100 ml. volumetric flask under the funnel, and 
alternately wash the paper with a hot (1:2) hydrochloric 
acid solution and with hot water, to dissolve the iron. 
catching the filtrate in the volumetric flask. Cool the volu- 
metrie flask to room temperature, dilute to the mark with 
water and mix well. 


Preparation of Solutions 
RON STANDARD SOLUTION 


Weigh a 0.100 gram sample of pure iron and transfer it to a 


=) ml. beaker, Dissolve the sample in 20 ml. of hydroehlori: 
tcld and one drop of hydrogen peroxide, Add 50 ml. of water 
ind boil carefully for 5 minutes. Transfer the solution to a 


liter volumetric flask, dilute to the mark with water and mix 


PHENANTHROLINE 


Dissolve 0.5 gram of the solid in 100 ml. of het water. ‘The 
“OlutLON stable. 


( FERRON REAGENT 


“ur 6 grams of the solid with 100 ml. ef cold water. Store 
the j box, Keeps for 30 days. 

HYDROXYLAMINE HYDROCHLORIDE 
Use solid. 


ODIUM ACETATE 


Use NaC. 
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Preparation of Color Standards 


a—-Prepare a series of 50 ml. volumetric flasks. Add 0 mil. 
(0.00 mg. Fe), 0.5 ml. (0.05 mg. Fe). 1.0 ml. (0.10 mg. Fe) 
ete., of Lron Standard Solution to each beaker. Add 20 ml. of 
water to each beaker. Add 0.1 gram of hydroxylamine hydro- 
chloride to each beaker. Drop in a piece of Congo Red paper. 
The paper should turn blue, but if the paper is red drop in con- 
centrated hydrochloric acid until the paper does turn blue. Add 
0.1 gram portions of sodium acetate until the paper turns red. 
Very carefully add (1:1) hydrochloric acid until the paper 
again turns blue. Add 2 ml. of o-phenanthroline reagent. Shake. 
Dilute to the mark with water. and mix. Let stand 5 minutes. 


PHOTOMETER 


b—The filter may be 525 my or 425 my thigh iron). Obtain 
Transmittancies” for the Standard Solutions. Plot 
Transmittaney” as ordinate and “mg. Fe” as abscissa on semi 


log paper. 
Visuat COMPARISON 


c Preserve the color tubes 


Diseard after 30 davs. 


standards in stoppered test 


Determination of the Tron 
Est 
PRELIMINARY ESTIMATION 


From the 100 ml. volumetric flask pour about 5 ml. of sample 
into a test tube. Proceed. as in a and ¢ above and from the in 
tensity of the red color choose a suitable volume. “A ml.” for 
the final test. 

“A ml.” to a 50 ml 


volumetric flask. (If volume A is to be greater than 25 ml.. 


By pipette. transfer the chosen volume, 


transfer the test solution to a 250 ml. beaker. evaporate the test 
solution to a small volume, then re-transfer to the 50 ml. volu 
metric flask.) Proceed, as in “a” to develop the red color and 
dilute to volume. Let stand 5 minutes. 

Obtain Transmittanev” for the test solution, and read 
“me. Fe” on the curve. or if using visual comparison, by com 
parison with the visual standards obtain “mg. Fe.” 


Calculation 


Fe. oz. per gal. 2.67 


Lead 
Prectsion METHOD 


Range — 0.0003 to 0.05 02. ‘gal. 


Interfering elements cadmium (50 times lead con- 
tent). bismuth (5 times lead content): 0.5 oz. per gal. 
of zine. 

1. Pipette a 50 ml. sample into a 400 ml. beaker. Run a 

“blank” at the same time. 


2. Add 10 ml. of a 50% eitrie acid solution, 100 ml. of water, 
10 drops of methyl orange (1 gram per liter of water). and 
0.1 gram of copper sulfate. If the solution is red. or orange, 
add ammonium hydroxide until the red color fades to a 
vellow or blue color. 

3. To the yellow or blue solution add hydrochloric acid until 
the solution turns Congo Red paper blue, and the solution 
is somewhat red. 

1. Add 10 grams of ammonium sulfate, 25 ml. of formic acid. 

heat the solution to 60-80°C., 

of hydrogen sulfide for 10 minutes. Stir in a little paper 


and pass in a rapid stream 


pulp, and let stand for 10 minutes. 
>. Filter the solution through an 1] em. No. 40 Whatman 


“me. Fe” 
vell, 
OP 
ot 


paper. Wash the beaker, paper and precipitate with a hot 
1% formic acid solution saturated with hydrogen sulfide. 
Discard the filtrate. 

6. Return the paper and precipitate to the 400 ml. beaker. 
Add 25 ml. of nitric acid and 8 ml. of perchloric acid. 
Mix. Evaporate the solution to heavy fumes of perchloric 
acid. Cool. Add 50 ml. of water and 5 ml. of hydrochloric 
acid. Boil for 5 minutes and cool. 

7. Add 5 mi. of tartarie acid solution. 

8. Add ammonium hydroxide until the solution becomes blue 
or light green, but not deep blue. If the solution becomes 
deep blue, decolorize it by adding several drops of tartari 
acid solution. A precipitate may appear. Cool the beaket 
in running water, 

9. Carefully add potassium hydroxide solution, 2 to 3 ml., 
until the solution turns to a deep, blue color (complex 
copper tartrate). Cool again. 

10. Slowly, and with stirring, add sodium cyanide solution, 
20 to 30 mi., until the blue color changes to a light yellow 
or water-white solution. 


ie 


11. Add 4 drops of thymolphthalein indicator and adjust 
pH as follows: 


(i) if the solution is deep blue, add tartaric acid solution 
until the solution is pale blue, then make the solution 
deep blue with ammonium hydroxide. 


(ii) if the solution is only pale blue make it a deeper biue 
with ammonium hydroxide, 


12. Transfer the solution to a 250 ml, separatory funnel. 
Preparation of Solutions 


Leap STOCK SOLUTION 


Weigh 0.320 gram of lead nitrate (or 0.268 gram of lead 


chloride) and transfer to a 1 liter volumetric flask. Dilute to 
the mark with a 1° nitrie acid solution, and mix well. 1 ml. 
0.2 mg. of lead. 
LEAD STANDARD SOLUTION 

By pipette, transfer 100 ml. of lead stock solution to a] liter 
volumetric flask, and dilute to the mark with a 1° nitric acid 
solution. Mix well. 1 ml. 0.02 mg. of lead. 
DITHIZONE SOLUTION 

Dissolve 0.010 gram of dithizone in 500 ml. e.p. carbon 
tetrachloride. Keep in a cool dark place. When a red tint ap- 
pears in the bottom of the glass container, discard the reagent. 
The reagent will keep for 5 days in a refrigerator. 
Tartraric SOLUTION 

Dissolve 500 grams in warm water and dilute to 1 liter with 
water, 
PorassitUmM HypROXIDE SOLUTION 


Dissolve 50 grams in water and dilute to 100 ml. with water. 


SopitM CYANIDE SOLUTION 


Dissolve 10 grams in water and dilute to 100 ml. with water. 


THY MOLPHTHALEIN INDICATOR 

Dissolve 0.04 gram in 100 ml. of alcohol. The indicator is 
blue above pH 9. 
AMMONIA-CYANIDE REAGENT 

Dissolve 10 grams of sodium cyanide in 200 ml. of water and 
75 ml. of ammonium hydroxide. mix, and dilute to 500 ml. with 
water, Discard after 30 days. 


Determination of the Lead 


3. To the solution in the separatory funnel (No, 12) | 9: 
ml. of green dithizone reagent, shake 30 seconds. i. 
settle for 2 minutes. Note the color of the lower r} 


tetrachloride) layer: 

(a) Green. Lead is absent, or amount present is no crea: 
er than 0.0003 oz. per gal. The test is complesed 

(b) A green-red shade. Drain the lower layer into para 


tory funnel 2. Extract the water layer in funnel | 
with colorless carbon tetrachloride and drain the 
lower layer into funnel 2. Discard the water 
Proceed to No. 14. 

Pink (about 0.0007 oz. per gal.). Drain the Jower 
layer into funnel 2. Again extract the water layer, a. 
in No. 13. Drain the lower layer into funnel 2. Re 
extract as in No, 13, and repeat until the green dithj 
zone reagent does not turn red. Three extractions may 
be required. Proceed to No. 14. 


(d) Red (0.001 or more oz. per gal.). Continue as in ( 
Pink). From 3 to 6 extractions may be required, di 
pending on the amount of lead present. Proceed. to 
No. 14. 

11. Prepare wash reagent as follows: Place 25 ml. of 1% jit 
ric acid in a beaker, add 2 drops of thymolphthalein indi 
cator, and add ammonia-cyanide reagent, (about 5 ml.) 
until the solution is deep blue (pH 10). This wash reagent 
is prepared when needed. 

15. Pour the wash reagent into funnel 2, containing the car 
bon tetrachloride extract. Shake 30 seconds, and let « ind 
for 2 minutes. 

16. Dry the outlet tip of the funnel with rolled filter paper 
Place funnel 2 over a clean, dry funnel #3, and carefully 
drain all but 1 ml. of the red lower) layer into the dry 
funnel +3. 

17. Filter the red solution from funnel #3 through a sma! 
dry filter paper into a dry 150-ml. beaker (for 13d use a 
larger beaker). 

18. Extract the aqueous solution in funnel 2 with 10 ml. of 
colorless carbon tetrachloride. Let stand. Drain nearly «| 
of the carbon tetrachloride layer from funnel 2 into funne 
3, carefully sealing off the water. Shake funnel 3, wetting 
all red stains inside the funnel. Use the carbon tetrach!or 
ide from funnel 3 to “wash” the filter paper. 

19. Transfer the red carbon tetrachloride solution from th 
beaker to an appropriate-size volumetric flask. Usually 
100 ml. volumetric flask is the correct size. Record th 
volume of volumetric flask as, “V, ml.” Wash out any col 
ored residue from the beaker with some carbon tetrachilo 
ide. Dilute the red solution to the mark with colorless car 
bon tetrachloride, and mix well. 


PHOTOMETER 

Use a 525 my filter, use water as the “100% Transmission” 
blank and obtain “% Transmittaney” of the test solution. P: 
pare the curve as below. Read “mg Pb.” 
COMPARISON 

Compare the unknown test solution with standards. as pr 


pared below. Read “mg. Pb.” 


Preparation of Standards 


Prepare a series of 250 ml. beakers. Add to each (. 
(0.00 mg. Pb), 1.0 ml. (0.02 mg. Pb), 20 ml. (0.04 mg. Ph 
ete. Proceed according to No. 6 (adding the 50 ml. of wate 
ete.) using 100 ml. volumetric flasks to contain the extrac!- 
Plot the curve using “% Transmittancy” as ordinate an’ 
“mg. Pb” as abscissa. 

Permanent “water standards” may be made fron 
nitrate solutions. See Reference #1. 


Calculation 
Pb, oz. per gal. = 0.000027 “mg. Pb” im 
Reference 


1. Silverman, L., Ind. Eng. Chem., 20,906 (1948). 
Silverman, L., Ind. Eng. Chem., Anal. Ed., 19,698 
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Magnesium 9. Add in order to each flask 1 ml. of Sulfuric Acid Solution, 

10 ml. of Starch Solution and 20 ml. of Calcium Sulfate 

Solution. Mix. Add 10 ml. of Titan yellow solution and 
10 ml. of Sodium Hydroxide Solution. Mix. Dilute to the 

ange — 0.001 or more, oz. per gal. oy . 

Rang per ¢ mark with water. Stopper the flasks and shake vigorously 

to develop maximum red color. Let stand for 5 minutes. 


Prec CoLoRIMETRIC METHOD 


Interfering elements — none 


| }ipette a 25 ml. sample into a 400 ml. beaker. Use water as the blank and obtain readings with a 525 

>» \dd 25 ml. of nitric acid and 20 ml. of perchloric acid. mu filter. Plot “cc Transmittancies” as ordinate and 

: cover the beaker and evaporate the solution to heavy “mg. Mg” as abscissa, Set up a new curve for every new 
fumes of perchloric acid. Cool. Add 100 ml. of water and batch of reagents. 


irm to solution. (If phosphates are known to be present. 


add several drops of a 10% zirconyl chloride solution to 


precipitate zirconyl phosphate. It is not necessary to filter Proceed to develop standards as above. and note the color 
i this point.) intensities of the standards. 

3. Add 10 drops of methyl orange indicator (1 gram per 
liter). Slowly add a 10% sodium hydroxide solution until Determination of the Magnesium 


a precipitate forms, or until the red color of the solution 


PRELIMINARY TEST 
turns yellow or blue. 


|. Add 2 ml. of hydrochloric acid and heat the solution to 
60-80°C. Pass in a rapid stream of hydrogen sulfide 
for several minutes. 


By pipette, withdraw 5 ml. of test sample (No. 8) from the : 
50 ml. volumetric flask and transfer it to a 100 ml. volumetric 
flask. Proceed as in No. 9, to develop the red color. Estimate 
the correct volume ("A ml.”) to be used for the final test. 


5. Drop in ammonium hydroxide until a black precipitate 
appears, then slowly continue the addition of ammonium PHOTOMETER 
“oxide i soluti red li s paper | 
the s papel to blue. By pipette withdraw the correct volume, “A from the 
ir in a little paper pulp and allow the precipitate to set 50 ml. volumetric flask and transfer it to a glass-stoppered volu 


g 
tle. The supernatent liquid should be yellow. metric flask. Proceed as in No. 9 to develop the red color. Ob 


6 Cool the beaker in running water to separate excess per- tain “% Transmittanecyv” and read “meg. Me” from the curve. 


chlorates. Filter the solution through a 15 em. No. 40 
Whatman paper and wash the beaker, precipitate and Vist aL COMPARISON 
paper with cold water that has been saturated with hydro 
gen sulfide and made alkaline with ammonium hydroxide. 
Discard the paper and contents. 


Proceed as above to develop the red color. Compare the test 
solution color with standards. Estimate “mg. Mg.” 


lo the filtrate add liquid bromine in excess. acidify with 
sulfuric acid, evaporate the solution to 25 ml., then cool. 


Calculation 


0.267 « “mg. Mg” 
8. Filter the solution through a 9 em. No. 42 paper. contain My. oz. per gal. 
ing paper pulp, into a 50 ml. volumetric flask. Wash the “A ml.” 
beaker, paper and precipitate with cold water. Discard 
the paper. Dilute the solution to the mark with water. and Reference 


scart Ludwig, E. E.. and Johnson, C. R.. Ind. Eng. Chem., Anal. Ed., 
Preparation of Solutions 14.895 (1942). 


Titan YELLOW re 
Silica 
Dissolve 0.5 gram of reagent in | liter of water. 


Rapip Gravimetric 
CALCIUM SULFATE SOLUTION 


Range — 0.001 oz. per gal.. or more. 
Mix 5 gram of calcium sulfate with one liter of water. Let f Te | = 
stand ever night. Decant the clear filtrate. nter a ements tungsten, molybdenum. 


phosphorus, fluorine 
STARCH SOLUTION 


1. Pipette a 25 ml. sample into a 400 ml. beaker. add 25 ml 
of nitric acid and 35 ml. of perchloric acid. cover the 
beaker and evaporate to heavy fumes of perchlorie acid. 
Cool. Add 50 ml. of hot water, and stir. 


Make a paste of 10 grams of soluble starch and 100 ml. of 
ater. Pour the paste into 900 ml. of hot water. Stir and keep 
warm until a clear solution is obtained. Add 1 gram of benzois 
acid as preservative. Discard the solution when one drop does . 
2. Add 50 ml. of hydrochloric acid, and stir to complete solu 
not turn a dilute iodine solution to an intense blue color. ; : 
tion of the green salts. 
Aci SoLutTion Filter through an 11 em. No. 40 Whatman paper, contain 
> ml. in 100 ml. of water. ing paper pulp. Wash the beaker and paper, 6 times alte: 
nately with hot water and with het (1:2) hydrochloris 


SoplUM HyproxipeE SOLUTION acid solution. Finally, wash 6 times with hot water. 


Dissolve 8 grams of sodium hydroxide in water. Preserve in a }. ‘Transfer the paper and contents to a dry (porcelain, silica 
rubber-stoppered bottle. (Rub white dust off rubber.) Discard or platinum) crucible. Dry the paper on the hot plate, then 


ifter one week. set the crucible on an asbestos-center wire gauze. above a 


Fisher burner and heat to char the paper. Ignite the eru 


\AGNesium STANDARD SOLUTION cible over the open burner or in an electric furnace. 
Weight 0.1 gram of bright magnesium metal and transfer it to >. Cool the crucible, brush out the residue onto the balance 
| i250 ml. beaker. Cover with 100 ml. of water, and add 10 ml. of pan and weigh as SiO, gram. (If a platinum crucible is 
‘ydrochloric acid, in small portions, until the metal has di-- available, weigh crucible plus contents, add 1 drop of 
solved. Transfer the solution to a 100 ml. volumetric flask. water, 1 drop of sulfuric acid and 5 drops of hydrofluoris 
au the mark with water, and mix well. 1 ml. 0.1 mg. acid. Evaporate, fume off sulfuric acid, ignite, cool and 
M weigh. Loss in weight is SiO:.) 
Preparation of Standards and Curves Cobiaibaitun 
PHOTOMETER SiO., oz. per gal. == SiOz, gram sa 
P i series of gl re ‘trie flasks 
a series of glass-stoppered 100 ml. volumetric flasks. R 
\ eference 
' = der, 0.0 ml. (0.00 mg. Mg), 1.0 ml. (0.10 mg. Mg) f 
" 1.20 mg. Mg), ete. Silverman, L., Ind. Eng. Chem., Anal. Ed., 14,554 (1942). 
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PRECISION COLORIMETRIC METHOD 


Range — 0.0008 to 0.003 oz. per gal. 
Interfering elements — tungsten, antimony 


1. Pipette a 25 ml. sample into a 400 ml. beaker, dilute to 
100 ml. with water, and add ammonium hydroxide until 
the solution is blue to litmus paper. Now add hydrochloric 
acid until the solution is just blue to Congo Red paper, 
and 2 ml. of hydrochloric acid in excess. 

2. Add 5 mg. of copper sulfate, dilute the solution to 250 ml. 
and heat to 60-80°C. 

>». Pass in a rapid stream of hydrogen sulfide for 10 minutes. 
Stir in a litthe paper pulp and allow the precipitate to 
settle. 

1. Decant the clear liquid through an 11 em, No. 40 Whatman 
paper, then transfer the precipitate to the paper with a 
formic acid-hydrogen sulfide wash solution (see below). 
Wash the beaker and paper 3 times. Discard the filtrate. 

5. Place the original 400 ml. beaker under funnel. Wash 
the paper and precipitate once with cold water. Wash the 
paper and precipitate 6 times with warm sodium. sulfide 
solution. Diseard the paper and residue. 

6. To the filtrate, add hydrochloric acid until the solution is 

acid to litmus paper, then add 10 ml. in excess. 

Boil gently to coagulate the sulfur, stir in a little paper 

pulp and filter the solution through an 11 em. No. 40 

Whatman paper into a 150 ml. beaker. Wash the beaker, 

paper and precipitate 6 times with hot (1:1) hydrochloric 

acid solution. Discard the paper. 

8 Add 1 pellet of zine shot to the beaker, and gently evapor- 
ate the solution to 15-20 ml. Cool and transfer the liquid 
to a 25 ml. volumetric flask. Rinse the beaker with (1:1) 
hydrochloric acid solution, draining into the volumetric 
flask. Dilute to the mark with the (1:1) hydrochlorie acid 
solution. Mix well. 


Preparation of Solutions 


TIN STANDARD SOLUTION 


Weich 0.100 gram of pure tin metal. Transfer to a 100 inl. 
beaker. Add 10 ml. of sulfuric acid, cover and heat until the 
metal dissolves, the sulfur volatilizes and heavy fumes of sulfur 
trioxide are evolved. Cool. Add 50 ml. of water. Mix and cool. 
Transfer the solution to a 2 liter volumetric flask with a (1:2) 
hydrochloric acid solution. Dilute to the mark with the (1:1) 
hydrochlorie acid solution. Mix well. 1 ml. 0.05 meg. tin. 


SopIUM SILICATE SOLUTION 


Weigh 1.00 gram of silica and 5 grams of sodium carbonate. 
Transfer to a platinum crucible, cover and heat to complete 
fusion of the solids. Cool. Transfer the crucible and cover to a 
100 ml. beaker. Warm with 200 ml. of water until solution is 
complete. Transfer the solution to a 1 liter volumetric flask and 
dilute to the mark with water. Mix. 


SOLUTION 

Weigh 5.3 grams of ammonium molybdate and transfer to a 
100 ml. beaker. Add 100 ml. of water and stir to solution. 
Slowly pour the cold sulfurie acid solution into the molybdate 
solution, stirring continually. Transfer the liquid to a graduate 
and dilute to 200 ml. with water. Mix well. 


SILICOMOLYBDATE REAGENT 


Transfer 10 ml. of molybdate solution to a 1 liter volumetric 
flask. Fill the flask about two-thirds with water. Mix. Pipette in 
2.5 ml. of sodium silicate solution, dilute to the mark with 
water and mix. Allow to stand for at least 30 minutes so that 


the chemicals may combine. Prepare fresh, daily. 


ZING SHOT 


The zine must be low in tin, iron, arsenie and lead: cadmium 


does not interfere. 
Forvie Acip—Hyprocen SULFIDE SOLUTION 


Add 10 ml. of formie acid to 1 liter of water. Saturate with 


hydrogen sulfide gas. 


SopttuM SULFIDE SOLUTION 


Add about 10 grams of sodium sulfide to 1 liter of , r: 
an alternative, add 10 grams of sodium hydroxide to 
water, and saturate with hydrogen sulfide gas. 


Preparation of Standards 
PHOTOMETER 


9. Prepare a series of 25 ml. volumetric flasks, and add jy 
order, to each, 0.0 ml. (0.000 mg. Sn), 0.5 ml. (0.995 
mg. Sn), 1.0 ml. (0.05 mg. Sn), 2.0 ml. (0.10 me Sn) 

etc. Add 10 ml. of hydrochloric acid to each flask and 

dilute to the mark with water. Mix. Pour the standard 
solutions into 250 ml. Erlenmeyer flasks, rinse each yoly 
metric flask with 5 ml. of (1-1) hydrochloric acid and 

drain into the Erlenmeyer flasks. Heat the solutions jus) s, 

boiling and add 4 to 5 gram of zine shot. Boil for | mip 

ute, shaking occasionally. Pour 100 ml. of the silicomoly) 
date reagent into the Erlenmeyer flask, mix and decany 
immediately into a 150 ml. volumetric flask. The mixing 
of reagents and the decanting of the blue liquid from th 
zinc must be accomplished within 10 seconds. Dilute th: 
blue solution to the mark with water, and mix. Let stand 
for 5 minutes. Use water as the 100% blank, and obtai, 
photometric readings for the standard solutions, Plot “ 
Transmittancies” as ordinates and “Mg. Sn” as abscissa 
Diseard after 30 minutes, 


Vist AL COMPARISON 


Proceed as above, and note the color intensities of the stand 
ards. 
Determination of the Tin 
PHOTOMETER 
10. Pour the test solution (No. 8) into a 250 ml. Erlenmey 
flask, rinse the volumetric flask with 5 ml. of hydrochtor 
acid and drain into the Erlenmeyer flask. Continue. as j 


No. 9, and obtain “% Transmittaney.” Read “me. Sn” 
the curve, 


Vist AL COMPARISON 


Proceed, as in No. 10, but compare the color with standard 
solutions. 
Estimate “mg. Sn.” 


Calculation 


Sn, oz. per gal. = 0.0054 « “mg. Sn” 


Reference 


Baler, 1, Miller, M., and Gibbs, R. E., Ind. Eng. Chem.. Ana 
Ed., 16,269 (1944), 


Zine 
Precision MetHop 


Range 0.005 oz. per gal.. or more. 
Interfering elements —— none 


1. Pipette a 25 ml. sample into a 400 ml. beaker, and proceed 


as outlined under the Determination of Tin) (Precision 
Colorimetric Method) steps 1 thru 4. 

2. Return the paper and contents to the original beaser, 4 
25 mi. of nitric acid and 8 ml. of perchloric acid 
evaporate to heavy fumes of perchloric acid. Cool. 

3. Add 75 ml. of water, 5 ml. of hydrochloric acid, and | 
out the free chlorine. Cool. 

1. Filter the solution through a small funnel into a 
volumetric flask. Dilute to the mark with water, a! 


well. 


Preparation of Solutions 
ZINC STOCK SOLUTION 


Weigh 0.100 gram of pure zine metal and transtet 
250 ml. flask. Dissolve the zine in 90 ml. of water, [0 1! 
hydrochloric acid and one drop of hydrogen peroxide 
the solution to a 1 liter volumetric flask, dilute to 
with water and mix well. 1 ml. = 0.010 mg. Zn. 
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( \RBON TETRACHLORIDE SOLUTION 


Diss 0.10 gram of dithizone in 1 liter of carbon tetra- 
hloride. “tore in refrigerator. The reagent keeps for one week. 
iceard when a red color appears in the bottom of the con. 
tall 
DitH (HLOROFORM SOLUTION 

Diss 0.10 gram of dithizone in 1 liter of chloroform. Store 
. the refrigerator. Keeps for 1 week. Discard when a red color 
ppears in the bottom of the container, 
ippee 


SopiuM ACETATE SOLUTION 


Dissolve 6.7 grams of NaC.Hs023H.O in 1 liter of water. Test 
for impurities by shaking with dithizone solution. Purify, if 


SopiuM THIOSULFATE SOLUTION 


Dissolve 50 grams of NaeS.Os5H,O in 100 ml. of water. Test 


THiost LEATE-ACETATE WASH SOLUTION 


fo a 500 ml. eylindrical graduate add 225 ml. of sodium 
wetate solution, LO ml. of thiosulfate solution, 200 ml. of water 
and + ml. of nitric acid (measured out in a small graduate). 
Dilute to 500 ml. with water. Transfer to a bottle and mix. Used 
r washing the carbon tetrachloride extract when necessary. 


SopiuM SULFIDE WASH SOLUTION 
0.5 gram of sodium sulfide in | liter of water. 


PROXIMATE O.1 HyprocuLoric AcID SOLUTION 


~ 


Carefully measure 9.5 ml. of hydrochloric acid into a 1 liter 
imetrie flask. Dilute to the mark with water. Mix well. 


Preparation of Standards 


Hyproxipt 


his reagent may contain zine. Run a blank test. 


HOTOMETER 


Prepare a series of 125 ml. separatory funnels, and add_ in 
io each, 0.0 ml. (0.000 mg. Zn), 0.5 ml. (0.005 mg. Zn), 
(0.010 mg. Zn), 2.0 ml. (0.020 mg. Zn), ete. Dilute each 

ition to about 35 ml. with water. Drop in pieces of Congo 

Red paper and litmus paper. Adjust the acidity to pH 5.0 to 
2 with Sodium Acetate Solution and 0.1 N Hydrochloric 
\cid Solution. The Congo Red paper and the litmus paper 
ld each be red. Bromeresol green (blue, above pH 5). if 
tilable, may be used. Add 0.5 ml. of Thiosulfate solution to 
wh funnel. Mix. Add 15 ml. of Dithizone-Carbon Tetrachloride 


Solution to each funnel, Stopper the funnels and shake for | 
\llow to separate for 2 minutes. Drain the lower (car- 


tetrachloride) layer into a second funnel (funnel #2). 


mtinue extractions with 10 or 15 ml. portions until the ex 
(for each standard is green (original dithizone color). To 
e respective #2 funnels add 5 ml. of water, stopper, mix, and 
w the layers to separate. Meanwhile, rinse and wash the +] 
nels. Drain the lower (carbon tetrachloride) layers from the 
=2 tunnels into the #1 funnels. Add 10 ml. of Sodium Sulfid 

lon to each of the funnels, mix and allow the layers to 
eparate. Meanwhile, rinse and wash the +2 funnels. Drain the 
ser (carbon tetrachloride) layer into the #2 funnel. Repeat 

sulfide solution washes until the wash solution remains 
When the wash solution is colorless, dry the outlet 
funnel with rolled filter paper. Drain all but 1 ml. 
olution into a 50 ml. volumetric flask, then close the 
Oopco \dd 5 ml. of colorless carbon tetrachloride to the 
\. separate and carefully drain out the carbon tetra 
to the volumetric flask. Discard the sulfide solution. 
‘lumetric flask to the mark with colorless carbon 
le. Mix. Use carbon tetrachloride as the 100% 
trans nev” blank, and obtain readings with a 525 mu 
mu preferred). Plot “% Transmittancy” as ordin- 
ix. Zn” as abscissa on semilog paper. 
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VisuaL COMPARISON 


Proceed as above and note the intensity of colors. 100 ml. 
volumetric flasks may be used in place of the 50 ml. flasks. 


Determination of the Zine 
PRELIMINARY ESTIMATION 


Transfer about 10 ml. from the test sample volumetric flask 
(No. 4) to a 125 ml. separatory funnel. Add 25 ml. of water. 
Drop in pieces of Congo Red paper and litmus paper and ad- 
just to pH 5 with Sedium Acetate Solution. Add 0.5 ml. of 
Sodium Thiosulfate Solution, and mix. Add 15 ml. of Dithizone- 
Chloroform Solution, mix, and allow the layers to separate. 
Estimate the volume of test sample that will be required to give 
a reading midway on the graph, or most suitable for visual 
comparison. 


Finat EstiMaATION 


By pipette, transfer the correct volume, “V. ml.”, from the 
250 ml. volumetric flask to the 125 ml. separatory funnel. If 
necessary, dilute the volume to 35 ml. with water. Drop in pieces 
of Congo Red paper and litmus paper, and cautiously add 
Sodium Acetate Solution until the blue Congo Red paper turns 
to red: the litmus paper should remain red, without a tinge of 
purple. Add 0.5 ml. of Sodium Thiosulfate, and mix. Add 15 
ml. of Dithizone-Chloroform Solution, mix for 30 seconds, then 
allow the two layers to separate for two minutes. Drain the 
lower (chloroform) layer into funnel +2. Again extract the 
water solution in funnel #1 with 15 ml. of Dithizone-Chloro 
form Solution and allow the layers to separate. If the lowe1 
layer is green, or brownish-green, the extraction is completed, 
but if the lower layer is red, repeat extractions with fresh por 
tions of Dithizone-Chloroform Solution until the extraet is 
green or brownish green. Drain each extract into funnel +2. 
(Discard the aqueous solution in funnel +1 and wash the fun 
nel). Add 10 ml. of water to funnel +2, stopper and shake the 
funnel. Let settle for two minutes then drain the lower (chloro 
form) layer into the clean funnel +1. (Diseard the wash water 
in funnel #2 and wash the funnel.) Extract the chloroform 
solution in funnel +] with 5 ml. of 0.1 N Hydrochloric Acid, 
let the layers separate and drain the lower (chloroform) layer 
into funnel #2. Again extract the chloroform solution with 5 ml. 
of O.1 N Hydrochloric \cid solution, let the layers separate, 
This time, drain the lower (chloroform) layer into a beaker, 
and diseard. Combine the two 5 ml. hydrochloric acid extracts. 
Add 15 ml. of water. As before drop in pieces of Congo Red 
paper and litmus paper and adjust to pH 5-5.5 with Sedium 
Acetate Solution. Add also 0.5 ml. of Thiosulfate Selution. This 
time, extract with 15 ml. ef Dithizone-Carbon Tetrachloride 
Solution and complete as detailed under Preparation of Stand 
ards, above. Record the “Mg. Zine.” 


Calculation 


“mg. Zn” 
Zn, oz. per gal. 1.34 
“Voom. 
References 
l. Fischer. H., and Leopoldi, G.. Z. anal. Chem., 102.241 


(1937). 
2. Bricker, L. G., Weinberg, S.. and Proctor, K. L.. Ind. Eng 
Chem., Anal. Ed., 17,661 (1945). 


CORRECTION 


In the April issue, page 66, under the Calculation 
for Cobalt, the following note should be added: 

Should manganese be present in the nickel bath, a 
correction for its presence must be made when using 
this scheme of analysis. This is done by multiplying 
the figure for Manganese by the factor 1.07, and 
subtracting this from the Cobalt figure obtained 
above. 
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By K. Gebauer 


HE favorable results obtained in the surfacing of 

iron and steel with hard chromium coatings sug- 
gested that the hardness and wear resistance of alum- 
inum and its alloys could be considerably improved in 
the same way, and that new uses for this metal would 
then be found. Although more or less hard oxide layers 
can be produced on aluminum by anodizing. there 
exists a demand for a specially hard metallic layer, as 
anodic coatings are not always completely satisfactory 
as regards hardness and wear resistance. 

The production of hard chromium layers on alum- 
inum requires suitable pre-treatment, so that the thick- 
ness of the deposit need be only 0.1 mm at most. The 
chromium layer should be easily and accurately ma- 
chinable and so should be as smooth as possible. It 
should not peel off during machining or under me- 
chanical or thermal stress, since hard chromium-plated 
aluminum articles are frequently heated to 200-300°C. 
under stress. 


Requirements 


It should not be forgotten that requirements for the 
thickness and subsequent machining vary. Coatings for 
decorative purposes are at most only a few hundredths 
of a millimetre thick and must be smooth and even 
enough to enable a sufficiently high polish to be ob- 
tained without machining. Care should be taken to see 
that the surface of the aluminum is roughened as little 
as possible during pre-treatment. Adhesion require- 
ments for decorative coatings. apart from those on ar- 
ticles to be thermally stressed, are not severe and are 
considerably less than for hard chromium coatings. 
The latter generally need to be machined. since it is 
hardly possible to deposit the coating so uniformly as 
to maintain the required dimensional accuracy. 

The first attempts to produce hard chromium coat- 
ings on aluminum naturally originated from the al- 
ready-known pre-treatments for decorative plating. 
Since. according to the general view. the natural oxide 
layer on the aluminum must be removed in order to 
obtain a bare metallic surface, the surface must be 
roughened, so that the oxide can be removed by acids 
or alkalis. A thin coating of metal is generally deposited 
at the same time as the oxide layer is removed to pre- 
vent the formation of a new layer of oxide. and this 
serves as a base for the chromium electrodeposit. 


Pretreatment 


Methods of pre-treatment other than pickling are 
known:! for example. reinforcing the natural oxide 
layer by anodizing. followed by its cathodic removal in 
a suitable electrolyte. with the simultaneous deposit of 
a protective metal on the clean surface. 

The nature of the roughening depends largely on the 
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Hard Chrome Plating on Aluminum Alloys 


composition, structure and previous history of the basis 
metal, so that similar pickling methods give quite dif. 
ferent results with different materials. | 

The pre-pickling treatment may be either acid (ve; 
erally hydrochloric or hydrofluoric) or alkaline | o» 


erally zincate). 

Hydrochloric acid pickles” also contain metal; 
chlorides and are used both at room and higher tey, 
peratures. They attack and roughen the aluminum si 
face considerably, and for decorative coatings ay 
therefore only adopted when thick coatings are y 


quired which will also give good corrosion resistance: 
The pickles contain ferrous chloride, ferric chloride. 
nickel chloride. cadmium chloride. ete. These metals 


are mostly deposited on the aluminum, and in only 4 
very few cases are they removed by pickling before tly 
chromium plating. 

For decorative coatings, alkaline pickles.* which i: 


general cause much less roughening of the surface. av 
more often used, They are mainly zincate solutions. 
often also containing other metals such as copper.’ 
iron.” ete. and form on the aluminui a predominant! 
zinc coating, which is characterized by its good adhe: 


ence and so is a very suitable basis for electrodeposits 


In a variant of this process,” the chromium coating 
is deposited directly on to the aluminum surface atte: 
removing the metal coating by pickling: even in this 
case there is really no bare metal surface after pickling 
but a faintly colored coating of unknown composit) 
which does not affect the adhesion of the deposit. 

Processes in which metallic coatings are deposited 
on the basis metal during pickling are limited in the: 
application to the hard chromium plating of alu 
inum. Although the view that the metal coatings mus 
be deposited on bare and oxide-free aluminum suria 


is widely held, surprisingly enough it has been prove’ 
that this is not the case for adherent chromium « 


posits, 


The methods 


groups: 


available can be divided 


into 


1. Direct chromium plating of aluminum withow! 


an intermediate laver. 
2. With an intermediate layer deposited 
aluminum either by immersion or electré Ivticalls 


The DVL Process 


For direct plating the method developed 


former Deutsche Versuchsanstalt fiir Luftfalrt. Se 


is very suitable. A particularly convenient 


roughening the basis metal is used. and the pr 
an intermediate layer is dispensed with. The 

ing of the chromium layer into the heavily © 
and greatly increased surface means that ils 


is at least as good as, if not better than. whe 


mediate layer is used. Presumably the adhe- 
solely to this interlocking. so that a bare me! 
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unconditionally necessary. Since articles which 


have heen pre-pickled by this process can be left in the 
re some hours. an oxide-free surface cannot be a 


necessary requisite for adhesion (which also appears 
to he the case when chromium plating with an inter- 
ite layer). Omitting the intermediate layer simpli- 
the process considerably and makes it more re- 


med 
fies 
liable. 

[he process Is very suitable for most alloys contain- 
ing heavy metals and casting alloys containing silicon 
and copper. For alloys with magnesium and zine the 
pickling must be adapted to give an even roughening 
of the surface. 


Nickel Chloride Pickle 


The article is first degreased and then pre-pickled 
in 10 per cent caustic soda at 65°C.. which forms a 
dark film consisting of the insoluble heavy metal con- 
stituents of the alloy. After rinsing, it is pickled in a 
solution containing nickel chloride, without removing 
this film: this roughens the surface considerably. The 
fairly thick film of nickel which is formed. which would 
prevent further roughening. is removed in nitric acid. 
and the article can then be chromium-plated after 
rinsing without further treatment. 

The use of pickles containing nickel chloride for pre- 
pickling and roughening aluminum is not new. The 
essential part of the process is that after pickling in 
sodium hydroxide the work is not freed from the dar 
film. whereas this has hitherto been done by treatmen: 
with nitrie acid. The DVL process utilizes the high po- 
tential difference existing between the finely dispersed 
heavy metals and the basis metal, to produce numerous 
local cells, which are uniformly distributed over the 
surface. independently of the structure of the basis 
metal. and to ensure a uniform roughening in the 
strongly conducting nickel solution. If necessary. the 
process can be repeated more than once, 

The work is generally attacked quite uniformly. and 
appears dark grey to light grey according to the way 
in which the nickel film is removed. Such a surface 
may be chromium plated without difficulty directly 
after removing the nickel film in nitric acid. 

\lthough the attack of the caustic soda and nickel 
chloride is very heavy. the time of pickling is so short 
that the aluminum suffers no appreciable change in 
dimensions. 

\luminum casting alloys are in general easier to 
chromium plate than wrought alloys. Casting defects 
do not affect the process. 

lhe surface obtained by pickling in weakly diluted 
cold nitric acid is not metallically pure. apart from the 
oxide layer. It is still dark colored: small. deep-black 
particles. which have no effect on the adhesion of the 
chromium, may be seen on the surface. They can only 
he removed completely by pickling in hot concentrated 
nitric acid. When hot nitric acid is used (which is 
rather inconvenient for large articles) some of the resi- 
dues are removed mechanically. before the deposition 
of the chromium. by the hydrogen developed in the 
chromium bath. If the aluminum is dissolved from the 
chromium. then only a few black spots remain on the 
alunum side of the chromium coating. 
lhe adhesion of the chromium is very good. Thin 

may be bent after chromium plating without 


MET \} FINISHING. July, 1950 


peeling. D\VL-plated articles will stand being heated 
several times to high temperatures. When thicker sheets 
are bent the chromium flakes off on the stressed side, 
together with pieces of the basis metal: the aluminum 
is easily detected in the peeled portions. 

The good adhesion seems to be due to the close inter- 
locking of the deposit in the uniformly roughened base. 


Structure of Deposit 

Even very thick coatings on articles prepared by this 
method are smooth and free from pimples. The siruc- 
ture of chromium coatings is known to differ from that 
of other electrodeposits in some essential points: the 
growth of the chromium layer never follows the ery- 
stalline form of the basis metal, as do deposits of many 
other metals after suitable pre-etching. Under the usual 
conditions, it more frequently forms a very fine-grained 
deposit traversed by a network of fine cracks. 

Since the surface of the article to be plated is never 
uniform in the electrochemical sense. the deposit gen- 
erally grows from a few nuclei: a crystalline aggregate 
growing outwards from each nucleus. visible on the 
surface of the deposit as a flat pimple. The more uni- 
form the surface, the more uniform is the distribution 
of the crystalline aggregate and thus the smoother is 
the coating. Surfaces roughened by the DVL process 
provide an almost ideal base for the formation of an 
even coating. owing to their uniform roughening, 
which is independent of the composition of the basis 
metal. In surfaces which have been badly pickled. the 
degree of previous working influences the formation 
of the pimples. A surface torn, for example. by sharp- 
edged raised abrasive particles, is an unsuitable base 
for a smooth coating. At the points scratched by the 
particles pimples of chromium are very quickly formed. 
These pimples may not interlock sufficiently with the 
neighboring deposit. and so may be torn out during 
machining and leave pores. Even if the pimples do not 
break off machining is difficult. 

\n evenly roughened base does not lead to the pref- 
erential growth of pimples: the crystallite aggregates 
are more or less the same size and are so closely inter- 
locked that they cannot break off. The fine cracks which 
appear do not run around the edge of the pimples. but 
frequently go right through them. This network of 
cracks is of great importance for the adhesion of the 
coating under thermal stress (see below}. 

\n insufliciently roughened surface will thus cause 
an unevenly pimpled and perhaps porous coating with 
poor adhesion. which may peel off under thermal stress. 
and methods of roughening which produce an uneven 
surface with sharp edges are not suited to plating by 
the DVL process. For example. surfaces pickled with 
caustic soda only, lead to pimpled coatings with poor 
adhesion. and sand-blasting produces an even but very 
scratched surface. 

lor Al-Mg and Al-Mg-Zn alloys. the DVL developed 
a pickle containing copper.” which gives a surface com- 
parable to that produced by the nickel chloride solu- 
tion on Al-Cu-Mg alloys. A film of copper is deposited 
on the aluminum surface: it does not adhere closely 
but flakes off as small spangles. In this case the local 
cells which are necessary for even roughening are 
formed between the partially adherent copper coating 
and the aluminum. 
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The FBM Process 


Of the methods using intermediate layers, the FBM 
process for chromium plating’ was developed from the 
zincate pickle. It was known that metals deposited by 
immersion did not provide a particularly suitable inter- 
mediate layer for hard chromium plating, their adhe- 
sion being generally insufficient, and that by suitable 
pickling in alkaline zine solutions the zine coating 
could be removed giving a clean aluminum surface, on 
which the chromium could be deposited directly.’ In 
developing the process further the two metal-containing 
pickles were replaced by one only, which scarcely 
roughens the base. because the zine deposited from the 
alkaline pickle inhibits the attack. The zinc coating is 
removed in nitric or sulphuric acid; the thin film which 
remains is of great significance to the adhesion of the 
coating. On this film, which is not suitable for direct 
chromium plating. a very thin coating of copper is 
electrodeposited as a basis for the chromium. 

Instead of this layer of copper, a somewhat thicker 
nickel deposit may be used, which is particularly suit- 
able for alloys with a high percentage of magnesium 
and alloys containing zine, [t is not so good for copper- 
containing alloys. It has also proved useful for castings, 
when the chromium deposit does not have to be ma- 
chined. since a very smooth bright coating can be ob- 
tained. 

The work must first be degreased, electrolytically or 
in caustic soda, and rinsed; any pieces of heavy metal 
present are removed by pickling in nitric acid. The 
work is then pickled in an alkaline solution, containing 
iron as well as zine, and a matte light-grey coating is 
formed on the surface, and removed by sulphuric or 
nitric acid after rinsing. The pickling may be repeated 
if a heavier roughening is desired. For copper plating 
the usual cyanide bath can be used. The chromium is 
deposited directly on to the layer of copper. which may 
be so thin as to be invisible in the microsection; the 
maximum thickness should not exceed 5 microns, as 
otherwise it does not adhere sufliciently to the pickled 
surface. 

For casting alloys such as Silumin. the surface 
roughening is not particularly heavy. even after sev- 
eral picklings. 

Ferrous Chloride 


\nother pickling process employs a warm hydro- 
chloric acid solution containing ferrous chloride.* The 
operating temperature varies with the alloy and, as 
might be expected, there is heavy roughening of the 
surface. A coating of iron is formed by immersion. and 
serves as a basis for the application of a thicker nickel 
coating followed by the chromium coating. The iron 
coating may also be removed by nitric acid, and nickel 
or chromium plating applied directly on to the alum- 
inum. The roughening is, in general, less uniform than 
with the DVL process and is always considerably heav- 
ier than in the FBM process. A thick nickel coating pro- 
motes a very dense uniform chromium coating with 
good corrosion-resistance. 

Choice of Method 
The method selected will depend on the use to which 


the article is put and on the alloy of which it is made. 


In considering possible applications some general 


points should be taken into account, e.g.. cracking of 
the chromium coating under thermal stress. 

The coefficients of expansion of chromium and alyy. 
inium are very different, those of aluminium and jts 
alloys being about 20 10° and that of chromium 
between 6.6 and 9.6 10°/°C. This difference cives 
rise to considerable stresses in chromium-plated articles 
on heating. They are partially relieved by the extension 
of the natural fine network of cracks in the chromium. 
For other basis metals, e.g., iron and steel. it can be 
shown that no additional cracking occurs on heating to 
200-300°C, but for aluminum this is not so. Hence jy 
makes no difference whether the chromium is deposited 
directly on the basis metal or on to a thin intermediate 
layer. Cracks extending down to the basis metal arise 
in all cases (although there seems to be an exception 
to this rule for heavy nickel layers. if they are not 
heated too strongly). With thin layers of nickel, the 
cracks go right through the nickel. Additional cracks 
always arise on both slow and rapid cooling after heat. 
ing to about 150°C. 

This additional formation of cracks may be signifi- 
cant for adhesion and corrosion-resistance. According 
to previous results, the adhesion of chromium coatings 
should not be substantially affected by temperatures of 
250-300°C, because the cracks are uniformly distrib- 
uted, so that the coating as a whole can participate in 
the variations in expansion caused by changes in tem- 
perature. Adhesion is also good under considerable me- 
chanical stress with simultaneous temperature changes 
when the original surface is heavily roughened. 

For corrosion-resistant coatings, which may be sub- 
jected to temperature fluctuations, intermediate layers 
of. for example. nickel (which, if sufficiently thick. does 
not crack). are desirable in view of the considerable 
potential diflerence between the chromium and_ the 
aluminum. Then the basis metal is protected even 
when the chromium coating is cracked. Since the 
soundness of the protective layer is of great importan 
it should be of a metal which remains sound. Expe 
rience with hard chromium plated aluminuni articles 
in marine atmospheres has shown that an intermediat 
layer of nickel is satisfactory. 

So far as is known at present, hard chromium depos 
iis have no essential influence on the properties 0! 
aluminum. While, for example, the strength of iron 
and steel is decreased by hard chromium plating owing 
to hydrogen absorption, no such effect has. in general. 
been found for aluminum. 

Commercial hard chromium bath compositions ate 
not all equally suitable for use with the different meth- 
ods of pretreatment. For direct chromium plating 0! 
aluminium, solutions containing sulphuric acid only 3 
catalyst are preferred, although the current densily and 
hence the thickness of the deposit obtained in a give" 
time are less. The concentration of CrO, is not. how 


ever. critical. Plating can be carried out with equal case 
in heavy or light chromium baths. The usual cone 
cial concentrations of 150-440 L are quite 
satisfactory; average concentrations of 250-300 21" 
give good throwing power and current eflicienc) 

im 


Various solutions are needed for 
vaths 


processes using intermediate layers. Chromiun 
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Complex Compounds in Industrial Electroplating-Part 1 


Ry Seymour Senderoff, Chemist, National Bureau of Standards 


N the last 50 years there has 


been a tremendous number of 
publications on matters related to 
complex compounds. in which 
their synthesis, stereochemistry, re- 
actions, stability have been 
discussed. Unfortunately. these 


papers have, with a few exceptions. 


been largely academic in nature: 
as a result. the application of this knowledge to indus- 
irial practices has been very slow. In the industries 
where the chemistry of complex compounds has been 
of great importance, most of the work is still highly 
empirical and those interested in obtaining spectfie r 
sulls are usually satisfied when they get them. and 
seldom consider the reactions, equilibria or basi 
theory invelved in their processes. 

Phis is especially true in the electroplating indusiry. 
This is an industry which has been using complex com- 
pounds industrially since 1840, and which teday oper 
ales with the great majority of its processes based on 
complex compounds, and with most of the others using 
complex constituents for one purpose or another. [i 
would therefore be desirable to review the plating proc- 
esses with special attention to their complex consti- 
tuents. to collect the results of the lamentably few fun- 
damental studies in this field, and especially to potnt 
out the unanswered questions and controversy which 
exist in even the most widely used and best standard- 
ved plating systems. Considerations of space as well 
as basic interest require that we limit ourselves in this 
review almost entirely to those systems which have at- 
tained appreciable application in industry. 


In the search for improved plating processes, meta! 
“alls have been mixed with almost every conceivable 
complexing agent. and the solutions electrolyzed. In 
many cases deposits are obtained: but if they are no 
better than those obtained from existing systems. the 
work is dropped. It would be pointless to review these 
niethods except in a few cases of special interest. We 
Will therefore confine ourselves to the electrodeposition 
of the 12 metals and 3 alloys which are regularly 
plated industrially. and (with a few exceptions) only 


ty those systems which have found industrial applica- 
tion. 


The Nature of Complexes 


Before entering into a discussion of the various plat- 
Ne solutions, let us consider briefly the general subject 
ol complex compounds. In its broadcast sense a com- 
Mev compound ts one in which saturated molecules 
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capable of independent existence are joined in a defin- 
ite stoichiometric ratio to form a new compound. Many 
compounds of this type are stable only in the solid 
state. When dissolved in water, compounds such as 
alum. or the double nickel salt. 
Ni(NH,)2(SO,) 26H.O, are dissociated into the simple 
ions and are indistinguishable from a solution of a mix- 
ture of the simple salts. On the other hand. solutions of 
compounds such as K Agi(CN).. or | Nit NH 
(which is prepared by adding an excess of NH,OH to 
a solution of NiSO,) exhibit properties widely differ- 
ent from those of solutions of the simple metal salts. 
They frequently differ in color, in reactions. and most 
important in electroplating. in their oxidation-reduc- 
tion potentials. The first group. which are stable in the 
solid state only, are called “lattice” compounds, and 
will not be considered any further in this discussion. 
In compounds of the second group the bonding be- 
tween some of the atoms and molecules in the com- 
pound is sufficiently strong to maintain the complex 
structure in water solution. These are called “coordina- 
tion” compounds. since it has been shown that the 
chemical bond which characterizes these compounds is 
the coordinate bond. The coordination compounds. like 
all other chemical compounds. vary in the stability of 
their structure, and their stability has been character- 
ized in terms of two limiting types. The first type is 
that in which the complex ion reversibly dissociates 
into its constituents. e.g. 
[Zn(CN),]* 
In such a case the concentration of the metal ion in 
solution is determined as in all equilibria by the mass 
law. Le. 
| (CN) | 4 
iN 
|Zn( CN) | 

where “K™ is the instability constant of this complex 
ion. This type of complex is called a “normal” complex. 
The other limiting type is that in which there is no 
The 


is a complex ion of this type. In this case 


evidence of any ion. 
Cn), |4 


there is no detectable concentration of Fe? 


dissociation. ferrocvanide 
in solution. 


any more than there is any carbon concentration 
detectable in a solution of acetate ion. The type of com- 
plex represented by [Fe(CN),«|! is called a “penetra- 
tion” complex. It should be emphasized that these are 
limiting cases and that there is not a distinct separa- 
tion of types. Actually the coordinate bond. in which 
the shared pair of electrons forming the bond is de- 
rived from only one atom. is an intermediate form 
between the electrovalent and covalent bends. and 


coordinate compounds in solution vary in their stabil- 
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ity between these two forms. Both types are used in 
plating solutions. When the metal to be plated appears 
in the complex ion, it is usually in a “normal” complex. 
When addition agents form complexes, the “penetra- 
tion” type is frequently obtained. Examples of both 
types will appear later in the discussion. 

Another characteristic of complex compounds is the 
identification of a specific coordination number with 
each metal ion. The coordination number is the number 
of groups (ions or molecules) which may be arranged 
around the central ion to give stable spatially sym- 
metrical arrangements. This number is found to be 2. 
4, 6. or & for most ions, with 4 and 6 most usual. It is 
generally believed that in solution an ion is coordinated 
with the number of groups required by its coordina- 
tion number, Potentiometric titrations, analyses of 
solutions. and solubility measurements frequently in- 
dicate Compositions that are not in accord with the 
coordination number if only the added complexing 
agent is considered. It is known, however, that water 
forms coordinate bonds with ions, and it is likely that 
in these cases water is coordinated to make up the dif- 
ference. There is evidence for the existence in solution 
of a complex ion containing 3 moles of (CN) to one of 
Cu and one containing 2 moles of (CN) to one of Cu. 
Since the coordination number of Cu’ is 4. the tri- 
eyano— ion is probably [Cu( Hs0) (CN), and the 
dicyano complex is probably In 
many cases the aquated ions can be precipitated as salts 
and their composition confirmed. It should be noted. 
however, that the existence of a material in the solid 
state is not. of itself. conclusive evidence of its exis- 
tence in solution, since in the process of precipitation. 
changes in composition may occur. In most cases. the 
ratio of metal to complexing agent is all that is deter- 
mined experimentally, and hence the ions are written 
without including the coordinated water. E.g. the 
tricyano- dicyano- complexes are written 
}Cu( CN), and [CuCl CN).| respectively. When this 
practice is followed. as in this paper, it will be under- 
stood that no variable coordination number is implied. 
but rather that coordinated water is ignored. 


Functions of Complexes in Plating 


Complex compounds have three major functions in 
plating solutions. First, a complex compound may be 
the major source of the metal which is being plated. 
In this first category are found two distinct types. In 
one. the metal ion itself is part of a complex anion or 
cation and its electrodeposition involves the decomposi- 
tion of the complex ion. Typical of this group are the 
cyanide complexes, and stannates. In the second group 
the compound in solution gives a simple metal cation 
and a complex anion. Such compounds are used when 
no easily available simple salt is sufliciently soluble or 
stable in water, and also when the anion of the complex 
compound provides desirable properties to the plating 
solution that are not obtainable with simple salts. 
Examples of this group are the fluoborates and fluosili- 
cates. 

The second major function of complex compounds 
in plating solutions is to serve as “addition agents.” 
In most cases complexing agents are added to the solu- 
tion and the complex compounds are formed in. situ. 
The purposes for which these materials are added are 
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many and varied. They may (1) improve anode corr. 
sion, (2) improve the physical properties of the de. 
posit, (3) act as brighteners, and (4) reduce sensitiy. 
ity to impurities or remove them from the solution. 
In addition, necessary or accidental components of the 


plating solution may form complex compounds whic! 
render plating more difficult, or interfere with depos 


tion of the metal. Such products of necessary consti. 
tuents. or unavoidable impurities in the plating soly. 
tion, must be very well understood and carefully oy. 


trolled for successful plating. 


The third major function of complex compounds is 


the control of the deposition potential of the metal 
While this is important in all electroplating. it has pa: 
ticular significance in the electrodeposition of alloys 
Metals whose deposition potentials in a given syst 


are very far apart cannot be codeposited. By prope: 


formulation of plating solutions with the metals 


appropriate complex ions, many alloys can be and 
have been deposited with extremely accurate contro 0! 


both the composition and color. 


In the discussion of the individual plating system: 


which follows. examples will be found of each of thes 
functions and uses of complex compounds. 


Complexes in Copper Plating 


Copper has been plated in industry from 5 gene 
systems: the sulfate. cyanide, pyrophosphate. fluoho: 
ate. and diethylene triamine systems. Since so ma 


different processes are used it is clear that each mus! 
have its advantages and disadvantages and that th 


solution is used which gives the best combination 
properties for a given application, The CuSO, solut 


is the only one of these that is not based on a comp! 


system. although in recent years addition agents ha 
heen used in this solution whose action may be ha» 
on their complex-forming properties. 

We shall first consider the cyanide solutions. whi 
consist of three types: the conventional cyanide so! 
tion. the Rochelle-cyanide solution, and the high-spe 
cyanide bath. There are a number of reasons | 


Loy 


use of the more expensive cyanide solutions in pret 
ence to the simpler sulfate baths. When plating fo 
the latter on steel. zince-base die castings or any mele 
above copper in the electromotive series. copper \ 
deposit on the base metal by displacement. This inva! 
iably results in non-adherent deposits. [ron and zine | 
not displace copper when they are immersed 10 

cyanide copper solution beeause in the presence 


cyanide. copper is displaced upward in the 
has 

series. ie. it becomes less noble than the usu be 

metals. The equilibrium reduction potential of cop) 


in cyanide plating solutions has been repor! 
about — 0.5 to —-.06V_ (Hy seale)! while the 
reduction potential of is 4-0.34V. This 


Superior figures in italics are reference number- 
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‘he reduction of the copper ion concentration 


he due t 
low value indicated by the instability con- 


o the \ 
phe of tue complex ion involved.’ or to the deposition 
potential { the complex ion itself.*: 

\nother important property of cyanide copper plat- 
‘yy solutions is their good throwing power. The throw- 
a powel of a solution is most closely associated with 
the form of its eathode polarization curve. which is 
ytimately connected with the cyanide content of the 


solution 


\Ithough evanide copper plating solutions have been 
y use for over 50 years, and over a hundred papers 
have been written during this time on their constitu- 
tion. it must be admitted that we still do not under- 
stand either the mechanism of copper deposition or the 
nature and concentration of the various complex ions 
present. [t is generally agreed that the copper is present 
largely as though some CN). | 
and {Cut are also present.’ Excess cyanide 
lowers the cathode efficiency and raises the polarization, 
while an increase in temperature, within limits, has the 
opposite effect. These facts would indicate that the 
eflect of higher cyanide concentration is to cause a 
shift to the tetracvano complex, and that of higher tem- 
perature. to the dicyano complex.° A number’:* of 
investigators have found that increase of both copper 
and cyanide, in the ratio that they are present in the 
tricvano complex ion, increases both anode and cath- 
ode efheiency and decreases both anode and cathode 
polarization. This ean be explained only by consider- 
ing the [(Cu(CN),{* ion as a source of both copper 
and cyanide. by a conversion to the dicyano form with 
increasing concentration. It should be emphasized that 
the values determined for “free cyanide” and “com- 
bined cyanide.” though important in the control of 
plating solutions, have little reference to the real com- 
position of the solution. When one determines “free 
evanide” by the standard procedure of titrating with 
\eNO. with KI as indicator, all one finds is how much 
cyanide is less tightly bound in the copper plating solu- 
tion than in the [Ag(CN,) 
point of this titration occurs when the solubility prod- 
uct of Agh is exceeded. Taking K,, of Agl as 1.7 
' and the concentration of as 102 the con- 
centration of Ag* at the end point is approximately 
10'* With Kinst of [Ag(CN).] equal to 
10 (Ref.9) and assuming a molar conc. of this 
ion. the (CN) concentration at the end point of this 
titration is approximately 10 It is clear, as 
Thompson'’ has shown, that the value of free cyanide 
obtained depends on the amount of indicator used. 
Certainly more must be known about the instability 
‘onstants and reactions in the cuprocyanide system he- 
‘ore one can say definitely that, at this arbitrary value 
of (CON) concentration, one has separated the “free” 
‘rom the combined cyanide. Although the tetraeyano 


Complex is known to be present when excess cyanide is 
present 


complex ion. The end- 


the bath. this titration seems to dissociate it 


nto the trievano complex and (CN). It is interesting 
"View of this to note the categorical statement in a 


standard textbook” that the [Cu( CN), is less stable 
than the |Cu(CN) The instability constant usually 


elven for the tetracyano complex is 5 & Ref. 10). 
ower value than that for [Ag(CN).]>. but this 
IETAI 
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refers to the reaction Cur + 

The reaction which evidently occurs. however. is 
[Cu(CN) 4]* [Cu(CN)3]* + (CN) 

for which reaction the instability constant is probably 

higher. 

The conventional cyanide copper bath is made up by 
dissolving cuprous cyanide, sodium cyanide, and sod- 
ium carbonate in water. It is used mainly for “strike” 
plating and other incidental copper plating. When used 
as a strike solution, the metal content is usually low and 
the free cyanide high. Under these conditions, the efh- 
ciency and limiting current density are low, but the 
throwing power is high, which is advantageous for a 
strike. Because of its low efliciency and low limiting 
current density it takes a long time to apply a thick 
plate with this solution. To increase its plating speed, 
a slightly higher metal content and lower free cyanide 
were used at somewhat higher temperatures.’’ but difh- 
culties were encountered with anode corrosion. The 
addition of Rochelle salts’’ to this modified solution 
improved the anode corrosion and resulted in the wide- 
ly used Rochelle-cyanide solution. 

The action of the tartrate is believed to be the tem- 
porary formation of complex ions by reaction with the 
products of electrolysis in the anode film. It is possible 
that the tartrate dissolves cupric compounds. which 
may form at the anode at high current density.” or that 
it forms complex ions with basic salts that may exist 
in the cathode film.’ 

In the “high-speed” cyanide copper solution.’’ the 
tartrate is dispensed with, the copper concentration is 
increased to about 5 times that of the Rochelle-type, 
and the free cyanide is reduced to 1) 10 its value in the 
Rochelle bath. Much faster plating is obtained as a 
result of the higher limiting current density and the 
practically 100‘: cathode efficiency. The loss in desir- 
able plating properties resulting from the reduction of 
free cyanide is counteracted by vigorous agitation of 
the solution and by high operating temperatures 
(85°C.). It is likely that the high temperature disso- 
ciates the tricyano complex into the dicyvano copper ion, 
thereby producing free cyanide. which would not show 
up in the titration at room temperature. The reduction 
potential of copper in this solution has been lowered 
to the point where a tendency exists for copper deposi- 
tion by displacement on the more active metals. hence 
it is necessary to use one of the other types of cyanide 
solutions as a strike. The low free cyanide in this solu- 
tion either allows the copper ion concentration to in- 
crease appreciably, or the high temperature and low 
cyanide together induce a basic change in the complex 
constitution of the solution (e.g. [Cu( CN)» | 
the dominant ion), thus changing the deposition poten- 


becomes 


tial. Organic addition agents are used in this solution. 

\ number of brighteners with complex-forming 
properties have been used in the acid-sulfate and the 
cyanide copper solutions. While little is understood 
about the action of brighteners, many of them are 
strong complex-forming agents. and it is likely that this 
property affects their behavior. This subject will be 
discussed in greater detail under nickel plating where 
brighteners have become extremely important. but at 
this point it may be well to identify some of the mate- 
rials which have found use as copper brighteners. In 
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the acid copper solution a mixture of molasses and 
thiourea’’ has been widely used. Also. acetyl cyani- 
mid.*” sulfurized and sulfonated aromatic hydrocar- 
and a number of pro- 
teins have been used. In the cyanide copper solutions. 
NaCNS and sucrose.’’ acetyl or benzoyl thiophene.’ 
and many others have been used. It will be seen that a 
large number of active agents contain nitrogen or sul- 
fur. which is true of brighteners in most plating sys- 
tems. 

Another system for the deposition of copper is based 
on the copper-pyrophosphate complex.’’ The high al- 
kalinity and cyanide content of the cyanide copper 
solutions render them irritant and poisonous. The pyro- 
phosphate solution is neither corrosive nor poisonous, 
and is said to have the desirable throwing power of the 
cyanide solutions. The solution is only slightly alkaline 
(pH 7.5-9.5) and produces extremely smooth and duc- 
tile copper deposits at a fairly high rate of deposition. 
The pyrophosphate copper is prepared by dissolving 
Cu.P.O; in a solution of KyP2O;. with the molar ratio 
of P2O;:Cu slightly in excess of 2:1. In addition, the 
solution contains two subsidiary complexing agents, 
citrate and NH. The major complex ion present. is 
P20;).|°. and on slow evaporation blue crystals 
of hydrated KyCu(P:0;). may be isolated. Physico- 
chemical studies have shown that there is also present 
(Ref. 16). The pyrophosphate-copper. sys- 
tem is one of intermediate stability. The reduction po- 
tential of copper from this system is raised to about the 
level of the standard hydrogen reduction potential. but 
increasing the P2O0;/Cu ratio to any practical level will 
not make the copper less noble than iron in this sys- 
tem. It is therefore necessary to use a strike plate from 
a cyanide copper solution before plating with pyro- 
phosphate-copper. The intermediate stability of the 
complex is demonstrated in another way. At pH values 
appreciably below 7, CuH or CusP.O; precipi- 
tates. and above pH 11. Cu(OH)» precipitates, Acidi- 
fication below pH 7 evidently converts the |P:0;|* 
to and thus destroys the complex ion.”’ 
Above pH 11 the concentration of (OH)~ is sufficiently 
high to exceed the solubility product of Cu(OH).» with 
the concentration of Cu’* that is available from the dis- 
sociation of the complex. Within the designated pH 
range the complex is quite stable, as is evidenced by the 
very slight hydrolysis of [P20;|* to [PO,|*. which 
would ordinarily occur at a fairly rapid rate at the tem- 
perature and pH at which the solution operates.’* The 
citrate. while mainly added as a buffer. also acts to aid 
anode corrosion by forming complex ions with copper. 
The NH. present in concentrations of about 1 g/l. has 
favorable effects on anode corrosion but an unfavorable 
cathode effect. Unlike in the cyanide system. the copper 
in this system is divalent. At normal operating volt- 
ages the cathodic reaction is 

Cu** + 2(e) > Cu®. 
Ata very low voltage, however, (0.1 0.2V) the re- 
action 
Cu** + lie) > Cu 


may occur. which is undesirable. since under such con- 
ditions CusO might deposit on the cathode. The poten- 
tial at which this intermediate reduction step occurs 
increases with the concentration of ammonia: hence at 


high concentrations of NHs. the Cu** > Cy reaction 
might conceivably occur at nearly the normal «)eratins 
voltage. It is therefore necessary in defining t)) proper 
concentration of NH, in the solution balance 
desirable effects on anode corrosion and }) chtening 
action, with its undesirable cathode effect. Another de. 
sirable effect of an excess of NH is to increase the ray, 
of hydrolysis of the [P,0;]*. probably by displacing 
it from the copper complex. The pyrophosphate. opper 
solution has found wide application in industry, jy) 
in general copper plating and in those applications 
such as plating on active metals, where the noy-corrs. 
siveness of the solution is especially required. 

Another type of copper plating system that has re. 
cently attained general acceptance is the copper {iyo 
borate solution. Here the copper is present as a simple 
cupric ion, but the anion is the complex (BF,\ . Cop 
sidering the availability and solubility of CusSO,, ihe 
use of a complex anion bath for copper might seer 
surprising. However, it is claimed?’ that higher |imit 
ing current densities and smoother deposits are 0). 
tained with the fluoborate solution. Further. higher 
metal concentrations can be used, thereby even furthe: 
increasing the maximum plating rate. [t is difficult to 
see how the anion can affect the limiting current dep. 
sity. which is determined, for a first approximation. )y 
the equation’? 


a. 
td 
which is the limiting case of: 
Dnk 
——— (a-a,), 
td 

where | current density 


I, limiting current density 
D— diffusion coefficient of metal ion 


n valence of the metal ion 
— Faraday 
t sum of transference numbers of all io 


in the diffusion layer other than thos 
being discharged 

d — thickness of diffusion layer 

a = activity of the metal ion in the bulk 
the solution 

a. activity of the metal ion at the cathod 
surface 

In order to raise the limiting current density Wi 
a and d are constant, one must increase the diffusion 


coethcient of the metal ion. or decrease the transte! 


ence number of all the other ions. i.e. increase 
transference number of the metal ion. An indication ! 
the extent to which either of these is accomplished 's 
obtained by measuring the metal concentration in the 
solution immediately adjacent to the cathode at curren! 
densities below the limiting value. Such measuremen' 
were made on copper sulfate and fluoborate solutions 
by the author?’ using the drainage technique of /. / 
Haring.’* It was found that with solutions of the same 
copper concentration and at the same pH at } wy 
dm*. the value of (a-a.) in the fluoborate platine 
solution was | that of the sulfate bath. [t is clear. then 
that either the diffusion coefficient or the tran-tcrence 
number of Cu2* is higher in the fluoborate syste: ths” 
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in the -ulfate system. It is hard to explain either pos- 
sjbilit:. It has been generally believed that the trans- 
feren« number of copper in the sulfate plating bath is 
zero. since with the high concentration and 
hich mobility of H*, the latter carries almost all the 
cides nt. As both solutions were run at the same pH. the 


close 


transference number of the Cu** should have been close 
to zero in either case. A determination with a CuSO, 
solution at a pH of 2.6 still gave a value of (a-a..) 50° 
higher than a fluoborate solution at a pH of 0.5. indi- 
eating that the transference number of Cu?’ in these 
<ystems is not the major difference that accounts for 
the higher limiting current density obtainable in fluo- 
horate systems. The effect of the change of anion seems 
to be mainly on the diffusion coefficient of the Cu*’. 
This cannot be readily explained and is one of many 
examples of peculiar effects of anions in plating solu- 
tions. Examples of anion effects have been discussed by 
Vathers and 

The last copper plating system to be considered is the 
diethvlene-triamine-copper. The solution is prepared by 
mixing CuSO,. diethylene triamine and 
It is alkaline. is operated at elevated temperatures and 
probably contains both the [Cu( NH3)4]°* and the {Cu 
“* ions. It is especially interest- 


idiethylene triamine ) » 
ing in that it is the only ammine— or substituted am- 
mine complex system which has attained industria] 
use in the plating industry. although this particular 
type of complex has been the subject of more theoreti- 
cal study than any of the other types of complex com- 
pounds. Eleetrodeposits are obtainable from other am- 
mine- systems. but in most other cases they are inferior 
to. or more difficult to operate than existing methods. 
The copper deposits from this system are said to be of 
high quality and brightness and capable of being rapid- 
l\ deposited. 


Complexes in Nickel Plating 


Practically all nickel deposited industrially (with the 
exception of a single special application to be discussed 
later) is plated from the simple NiSO, solution. Some 
solutions containing NiSOy(NH,).SO, are still used 
in making electrotypes. but this is also a simple salt 
solution under the meaning of the term used here. since 
no complex ions are present in solution. The usual solu- 
tion contains NiSO,, NiCl.. and H.BO.. As such it 
would be of no interest in a paper on complex com- 
pounds in electroplating. but in recent years the plating 
of bright nickel has reached such great importance 
that literally hundreds of papers and patents have been 
published on such solutions. The solution described 
above plus addition agent(s) makes a bright nickel 
bath. and it is the addition agents that concern us here. 
There are two major theories that attempt to explain 
the action of addition agents in plating solutions. One 
may be characterized as the adsorption theory?! in 
hich it is believed that colloids or ions are adsorbed 
on the cathode, and thus interfere with normal erystal 
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growth: the other is the complex ion theory’? which 
postulates the formation of complex anions or cations 
which are electrically discharged together with the 
metal being deposited, and so interfere with normal 
crystal growth. No decision can be reached on the basis 
of present knowledge as to which of these is the more 
correct. Very possibly both operate under different con- 
ditions and sometimes both may operate together. One 
of the difficulties in pinning down the mechanism by 
which brighteners work is the extreme specificity of 
their action. It is very difficult to discern homologous 
series or trends among brightening compounds. A 
study of over 100 compounds more or less effective as 
addition agents in nickel plating showed no clear rela- 
tion between the structure of the organic molecules and 
their brightening action.*’ On briefly examining those 
compounds which have been found to be effective as 
brighteners in nickel plating we find that almost all of 
them are of the type that form complex compounds 
with metals. Compounds’! such as sulfonamides. sul- 
fonimides. sulfimides. triaryl methanes. aromatic 
amines. aldehydes and ketones. sulfonic acids and sul- 
fones all have been used as nickel brighteners. Unfor- 
tunately. a single member of each of these groups of 
compounds may be very effective. while slightly differ- 
ent compounds of the same type show little or no bene- 
fit. However. those compounds containing nitrogen and 
sulfur. frequently with oxygen in an ideal position for 
coordination to form ring compounds. certainly can be 
expected to form complex anions. cations. or neutral 
molecules. whether this property is important in the 
mechanism of their brightening action or not. There is 
some evidence that the complexes formed in the bath 
are important in their action. Many brighteners oper- 
ate only within specific ranges of current density. so 
that it is frequently necessary to use more than one 
brightener in a solution to cover the entire plating 
range. While adsorption may vary with potential. the 
sharpness of the “cut-off” on some of these materials 
indicates the possibility of their being discharged at a 
specific potential. It has been argued that the extremely 
low concentration in which these materials are used 
indicates the likelihood of a surface reaction. However. 
it is known that at the correct potential. cathode effects 
sufficiently definite to be used for quantitative measure- 
ments are obtained with materials present in concen- 
trations as low as 10° M/1. It has been shown that 
many brighteners for nickel have surface-active prop- 
erties. However. these materials are frequently weak 
brighteners. Their most effective use is together with 
other brighteners whose activity they enhance. This 
relation would seem to indicate that both adsorption 
and complex formation are important in’ brightener 
action. This is not surprising. since many of these 
brightening agents would tend to form colloidal in- 
soluble materials or heavy. easily-adsorbed neutral 
molecules. Where this occurs, adsorption may be a vital 
process in the activity of these colloidal complexes. but 
when the complexes formed are ions. they may be 
either electrically discharged or adsorbed. The fact re- 
mains. however. that those materials with brightening 
action, not only in nickel, but in copper (as we have 
already seen) and in most other plating solutions. are 
also those with a great tendency to coordinate with 
metal ions. 
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\nother important effect of addition agents, which 
almost certainly depends on their complex-forming 
properties, is the sequestering of metallic impurities. 
Unsaturated aliphatic sulfonamides or sulfonimides in- 
crease the tolerance of bright nickel solutions to Zn. 
Cd. Tl Hg. Cu.’'“ Dithiocarbamates, benzothiazoles. 
and other sulfur-containing compounds which form 
chelates (ring-compounds) with metals, have been used 
for sequestering or precipitating heavy metals in other 
solutions. This action is particularly important in 
bright plating. since these solutions are usually very 
sensitive to impurities. Frequently a “brightener” acts 
as such entirely as a result of its removal of metal im- 
purities from a solution; impurities present in so low a 
concentration that their presence was not even sus- 
pected, and hence the real nature of the brightener’s 
action was missed. In addition, many brighteners have 
profound effects on the physical properties of the de- 
posit. Saccharine. for instance, a powerful brightener 
in nickel solutions, is also considered a “ductilizer.” 
Actually, it reduces and may even eliminate the stress 
inherent in nickel coatings.’’ It is very likely that at- 
tempts to isolate and study the complex compounds 
formed by brighteners in plating solutions will throw 
much more light on the mechanism of addition agent 
action, 

There is one nickel solution based on complex salts 
which has found some industrial application in the 
plating of zine-base die-castings. It is a slightly alkaline 
solution containing NH3, pyrophosphate, and citrate,’’ 
all of which form complex ions with nickel. It is espe- 
cially effective in covering recesses in the die-castings, 
so that when they are immersed in a subsequent plating 
solution, the zine does not dissolve and contaminate the 
solution. 

(To be continued | 
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HARD CHROME PLATING 


(Concluded from page 58) 


with complex fluorides added are preferable. as the) 
give higher current densities and thicker deposits. 
Thicknesses of up to 0.04 mm/hr can be obtained with 
a current density of 45-50 amp/dm?*. After roughening 
by. for example. the DVL process, and then depositing 
a very thin layer of copper or nickel, a hard chromium 
hath containing fluorides may be used, in order to take 
advantage of the higher current density. 


Only a brief indication can be given of the numer: 


ous applications of hard chromium-plated aluminium. 
It is particularly useful for highly stressed bearing sur- 
faces where good wear-, temperature- and corrosion 
resistance are required. It can be used in place of stee! 
for all purposes for which the strength of aluminium 
or its alloys is sufficient, but where its poor wear-resi> 
tance has hitherto prevented its application. 
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Flectroplating Bright, Hard Nickel-Phosphorus 


or Cobalt-Phosphorus Alloys 


COMMERCIALLY feasible method for producing 
LX electrodeposits of cobalt or nickel alloyed with as 
much as 15 per cent of phosphorus has been developed 
hy Abner Brenner, Dwight E. Couch, and Eugenia Kk. 
If illiams of the National Bureau of Standards. The new 
phosphorus alloys are more easily deposited than 
chromium and are very hard, corrosion-resistant. and 
bright. They should thus be of value for many of the 
applications in which chromium plate is now used to 
obtain a hard, wear-resistant surface or a decorative 
finish, 

Plating baths for depositing the phosphorus alloys 
are rather simply prepared, consisting of common 
nickel or cobalt salts such as the sulfate or chloride, to 
which is added phosphorus acid as a source of phos- 
phorus in the deposit. See Table 1. The baths are 
operated at a low pH, between 0.5 and 1.5, depending 
on the composition. To maintain the desired acidity 
in the cathode film, the solution must be buffered. The 
Bureau has found that phosphoric acid is one of the 
best chemicals for this purpose. The plating baths are 
kept at 75 -C or above because at room temperature 
the cathode current efficiency is very low and the de- 
posits are weak. Current densities should be between 
> and 10 amperes per square decimeter. At the usual 
current density about 10 amperes per square 


(Abstracted from the Journal of Research of the National 
Bureau of Standards 44, 109, (1950). 


Table 1 


Composition of typical plating bath for deposit- 
ing alloys of phosphorus with cobalt or nickel 


~ — = 
TYPE OF BATH* = - ~ 
Low-phosphorus nickel 75 50 50 1.3 
High-phosphorus nickel* 150 15 50 3640 
Low-phosphorus cobalt 50 ha 210 
High-phosphorus cobalt 50. 40 180 


*It is very important that the pH of the baths listed be less 
than 1.0. 


*The pH of the high-phosphorus baths should be raised to a 
value between 0.5 and 1.0 by adding nickel or cobalt carbonate. 


decimeter the rate of deposition is fairly high, 
amounting to a few thousandths of an inch an hour. 


Brightness 


The appearance of the deposits depends upon their 
phosphorus content. Alloys with less than 2 per cent 
of phosphorus are usually smooth with a matte finish. 
but as the percentage of phosphorus increases. they 
become brighter, reaching a peak of brightness at a 
phosphorus content of about 10 per cent. When such 


(Concluded on page 67) 


_ i Photomicrographs of alloys of phosphorus with cobalt and nickei electrodeposited by means of a technique recently devel- 
Ped at the National Bureau of Standards. The low-phosphorus alloys show a columnar structure while the structure of the high- phos- 


phorus alloys is laminated or banded. A, low-phosphorus nickel (2.3 


phosphorus); B, low-phosphorus cobalt (2.2 phosphorus) ; C, 


high phosphorus nickel (13% Phosphorus); D, high-phosphorus cobalt (10°. phosphorus). 
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Navy Develops a Wear Testing Machine 


By George W. Grupp, washington, D. c. 


testing of chromium plated cylinder liners in 

a Diesel engine is an expensive and slow procedure. 
This difhiculty was overcome by the personnel of the 
Navy s Engineering Experiment Station Internal Com- 
bustion Engine Laboratory at Annapolis. Maryland. 
by their development of an accelerated wear test 
machine capable of testing simultaneously 24 different 
samples of chromium plating. 

This machine will test the 21 specimens for the same 
cost of making one test with former methods. [t also 
performs tests 20 times faster than the former methods. 
because 50 hours of testing with the new accelerated 
wear test machine is equivalent to 1000 hours with the 
older methods. What is more, the new Navy methods 
are more accurate than the older ones because with its 
present facilities it can measure actual wear of chrom- 
ium plated surfaces to within 0.00001 of an inch. 

Since 1939 the Navy, (the world’s largest owner and 
operator of Diesel engines), has been using chromium 
plated cylinder liners in its Diesel engines to reduce 
cylinder wear. to prevent cylinder failures caused by 
corrosion or surface disintegration, and to reduce the 
wear of piston rings. 

For some years the Navy has taken an active inter- 
est in finding ways and means to improve the wear 
resistance of chromium plated cylinder liners, and it 
is now engaged in an exhaustive study of the causes 
for wear resistance variations of different types of 
chromium plating. The objectives of this study pro- 
gram are to determine the physical characteristics of 
chromium plating (such as hardness, crystalline orien- 
tation, surface tensile stress), which will give the best 
wear resistance in Diesel engine cylinder liners. 

The Navy sought out the services of Dr, William 
Blum and Dr. Abner Brenner of the National Bureau 
of Standards, who outlined for them a total of 3.86] 
different chromium plating possibilities with variations 
in the combination of such factors as bath temperature. 
current density, concentrations, and ratio of chromic 
acid and sulphate radical. In these tests the Navy hopes 
to learn the effect of various combinations of these 
factors on crystalline structure, hardness. internal ten- 
sile stress. ete. Each of these different plating combina- 
tions and metallurgical conditions will then be cor- 
related with the wear resistance data as ascertained with 
the accelerated wear test machine. 

These studies will be made by the combined efforts 
of certain personnel of the internal combustion engine 
laboratory, the metallurgical laboratory, and the statist- 
ical section of the Navy's Engineering Experiment Sta- 
tion. The metallurgical laboratory personnel will 
supervise the specimen plating procedure, and evaluate 
the metallurgical and physical characteristics of each 
type of chromium plating. The personnel of the internal 
combustion engine laboratory will supervise and record 
the actual wear test results. The statistical section will 
tabulate and analyze the statistical data and schedule 
the tests. 


The tests made thus far with the machine seen to 
indicate that differences in cylinder liner wear rate js 
due to the quality of chromium plating rather than to 
differences in Diesel engine operation. 

The cylinder liner wear test’ procedure may he 


divided into six steps, namely: (1) the preparation of 
the specimens: (2) the plating of the specimens; (3) 
the testing of the specimens in the wear testing 


machine; (1) the notation of wear test results: (5) 
the microscopic photographic and X-ray analyses of the 
tested specimens: and (6) the coordination and final 
analysis of all data on each specimen. 

In the preparation of specimens, the first step is to 
machine the cylindrical steel sections so that they will 
fit properly in the wear-test machine after they have 
been plated. Then they are polished to remove. all 
machine grinding marks. Next they are scrubbed with 
fine pumice powde r, followed by a thorough rinse in 
water. To remove any grease, grit or light oxide film 
which may have formed on the sections during the 
period between the water rinse after scrubbing and 
their being attached to plating racks, they are dipped 
for a few seconds in a mild solvent solution, followed 
by a water rinse, and then immediately placed in the 
chromium plating solution. All variations in plating 
conditions and procedure are closely controlled. 

After testing, chromium plated sections are cul int 
a suflicient number of test specimens to provide fo1 
adequate metallurgical, physical and \-ray investiga 
tions. 

The accelerated wear test machine is strongly buil! 
and reliable in operation. The two sliders, which 1 
ciprocate in opposite directions, and the over-all rigid 
ity of the machine aid in attaining minimum vibration 
Each of the two sliders has a capacity of 12 chromiun 
plated test pieces. Thus 24 different specimens can | 
tested simultaneously. 

The machine maintains continuously assimilated high 


Fig. |. Wear testing machine and instrument panel at the Navy 


Engineering Experiment Station. 
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Fig. 11. Closeup view of wear test machine. 


pressures normally found in Diesel engine cylinders. 
Both the piston ring materials and the chromium plated 
specimens are subject to the same reciprocating con- 
tacts. the same rubbing velocities, and the same piston 
stroke reversals as experienced at the top of the piston 
stroke — the point of greatest wear. 

lhe machine's power arrangement, with a 15 horse- 
power electric motor, insures a constant movement of 
the specimens at any desired speed. Usually, the 
machine is operated at a speed of 1,350 to 1.500 rpm. 

\s soon as {he machine is set in motion a lubricating 
oil system sprays a fine film of artificially contaminated 
oil, (oil with controlled quantities of abrasives), to 
produce conditions as they prevail normally at the top 
of the Diesel engine cylinder. 

Close to the bearing surface of each piston ring 
wear-piece a thermocouple is attached so that the 
operator of the test machine can note any changes in 
temperature, due to friction, on each of the 21 speci- 
mens, 

When the specimens are removed from the testing 
machine the amount of chromium plate wear is then 
determined with delicate measuring devices. 

With this accelerated wear testing machine the Navy 
hopes (1) to determine the most satisfactory plating 
thickness under different plating conditions. (2) to 
learn ihe wearing qualities of different plating thickness 
with Various plating bath conditions and compositions, 
(9) to» better understand the effect of notches on the 
life of chromium plated cylinder liners, (1) to ascertain 
what eflect fatigue damage below the chromium plating 
has on the life of the plating, and (5) to determine how 
the Wearing qualities of Diesel engine chromium plated 
‘\linder liners are affected by cracks in the plating. 


the presence of residual stresses in the chromium 


The Navy believes that the tests on this machine 
will materially aid in the formulation of standard 
specifications of chromium plated cylinder liners, and 
that the studies will produce data which will aid in 
extending the life and dependability of Diesel engine 
chromium plated cylinder liners. 


ELECTROPLATING 
(Concluded from page 05) 
deposits are plated on a dull surface, they increase 
in brightness as they become thicker. As a result of 
the slightly dark cast of the high-phosphorus alloys. 
their reflectivity is 15 to 50 per cent. as compared with 
about 60 per cent for buffed nickel coatings. 

When some of the phosphorus alloys are immersed 
momentarily in a solution of an oxidizing agent. such 
as ferric chloride, or made anodic in the plating 
bath. a jet black film is formed on the surface of the 
metal. This film is hard and adherent and appears 
to have possibilities for decorative use. 

Photomicrographs of the low-phosphorus alloys show 
a columnar structure while the high-phosphorus alloys 
are found to have a liminated or banded structure. 
X-ray diffraction patterns of the high-phosphorus alloys 
show no crystalline structure. When heat-treated, the 
deposits develop a fine-grained structure instead of the 
large crystals characteristic of pure nickel or cobalt. 

Hardness 

The hardness of the deposits as plated varies from 
350 to 720 on the Vickers scale, increasing with phos- 
phorus content. When the alloys are heat-treated at 
100°C, they become much harder. For example. a 
heat-treated cobalt-phosphorus deposit containing about 
10 per cent of phosphorus reaches a hardness of over 
1100 Vickers. which is greater than that of electro- 
deposited chromium. Deposits which have been heated 
as high as 800°C and cooled are not appreciable softer 
than the initial deposit. However, the alloys have poor 
“hot hardness” and above a temperature of 600°C are 
softer than unalloyed nickel or cobalt. 

Although the low-phosphorus alloys become ductile 
after heat treatment at 800°C, deposits containing more 
than 1 per cent of phosphorus are generally brittle. 
\llovs with higher percentages of phosphorus are 
highly resistant to corrosion and chemical attack, ex- 
ceeding in this respect the pure metals. In experiments 
at the Bureau the nickel alloy with 10 to 14 per cent 
of phosphorus was attacked considerably less by hydro- 
chloric acid then was pure nickel. 

Possible Applications 

The pleasing appearance. ease of deposition, hard- 
ness. and corrosion resistance of the new alloys suggest 
the possibility of a number of commercial applications. 
Their use is indicated for gages, cylinder walls, piston 
rings. and other machine parts where resistance to 
wear is an important factor. In this connection. the 
more rapid rate of deposition as compared with chrom- 
ium and the better throwing power of the plating bath 
should be of considerable advantage. Although the 
phosphorus alloys are not as white as bright nickel. 
the operation of the baths is much less critical than 
for proprietary bright nickel. The phosphorus alloys 
can be plated from a bath made up entirely of inor- 


avy an or both, as a result of plating, and by possible ganic chemicals, whereas bright-nickel plating solu- 

ee due to hydrogen. tions must contain an organic brightening agent. hs: 
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Shop Problems 


Abrasive Methods—Surface Treatments—Contro| 


METAL FINISHING publishes, each month, a portion of the inquiries answered as a 
service to subscribers. If any reader disagrees with the answers or knows of better or more 
information on the problem discussed, ‘the information will be gratefully received and the 


sender's name will be kept confidential, if desired. 


Patent Status of Aluminum 
Anodizing Procedures 
Question: Can you give us any in- 
formation regarding the present status 
of the patents covering the anodizing 
of aluminum and its alloys? It is our 
understanding that these patents are 
due to expire sometime soon. 
R. A. W. 
Inswer: The original patent cover- 
ing the chromic acid process was 
granted July 29, 1930 and has now 
expired. A number of patents were is- 
sued on the sulfuric acid baths in 1932 
and 1933. The first. covering a bath 
of 60-77'. sulfuric acid, was granted 
on July 26, 1932. and therefore would 
expire on July 26, 1949, Another pat- 
ent, granted on the same date. covered 
baths of 15-35'. strength. The patent 
which covers the most popular sulfuric 
acid bath of LO‘? strength was issued 
on March 7. 1933. therefore will ex- 
pire on March 7, 1950. 


\ comprehensive article and digest 
of the patent situation on all types of 
anodizing baths was given in the De- 
cember, 1945 issue of Metal Finishing 
by Mr. George B. Hogaboom. 


Ammonia Fumes from Brass 
Plating Tank 
Question: We have noticed that 
lately we seem to be getting a strong 
odor of ammonia from our brass plat- 
ing tank. As we have not had this prob- 
lem before, and the bath has not been 
changed any, we are wondering if vou 
can tell us where this is coming from. 
We do not add any ammonia io the 

bath, 
Inswer: Ammonia comes from the 
decomposition of cyanide in the bath. 
You are either operating at too high 
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a temperature or at too high a cur- 
rent density. If it is necessary to oper- 
ate this way, provision of a fume hood 
should be made to protect the operator 
from these fumes. 


Spray Metallized Coating of 
Baby Shoes 


Question: Recently we heard of a 
process for metallizing baby shoes by 
using a sprayed tin-lead coating be- 
fore copper plating. Can you give us 
any details on this method ? 

H.R. B. 

Answer: Sprayed tin-lead coatings 
are applied with a special metal spray- 
ing pistol, using the lead-tin alloy in 
the form of wire or powder. These 
metallizing pistols can also be used 
for spraying a wide range of pure 
metals and alloys, and the wire can 
he purchased ready for use. The names 
of firms who can supply the pistols 
and wire are being forwarded. After 
spraying the tin-lead coating. this 
layer should be buffed smooth before 
the final copper plate is applied. 


Immersion Tinning of 
Stainless Steel 
Question: Would the process of im- 
mersion tinning of aluminum given in 
the April issue of Metal 


work on stainless steel as well, or over 
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chrome plate? If not, we would ap- 
preciate any formula that you could 
give us for doing this job, or for de- 
positing copper or nickel these 
surfaces. 
B. A. H. 

Answer: The method given in the 
above reference will not deposit tin 
on either stainless steel or over chrome 
plate. If the surface of the stainless 
steel is de-passivated, an immersion 
copper deposit can be made from an 


acidified copper sulfate solution, |p, 
mersion nickel deposits can alsy be 
made on an activated stainless 
surface. The method is given jy 4, 
tail in Research Paper RP1835 of 
Bureau of Standards. We have yo } 
formation on the immersion depos 
tion of either copper or nickel ov 


chromium plate. 


Bright Dip for Stainless 
Steels 

Question: Can you 
formula for a good bright luster, 


give us 


for use on stainless steel ? 
N.S.H 

Answer: Unfortunately there is 
dip for stainless that will produc 
lustrous surface in the same sense that 
aluminum brightened. The usua 
acid baths produce a satin or fros 
effect on stainless steel. and a num. 
are given in the Guidebook-Direct 
Electropolishing is ver\ widely used 
to produce a lustrous surface on ste 
less steel of otherwise good sur! 
quality. 


Testing Bright Nickel Plate 


Question: We purchase bright nich 
plated parts from several sources ald 
frequently check plating thicknes 
the batches are received. We note! 
there is wide discrepancy 
the jet test method for checking thick 
ness of deposit on equivalent thicknes 
of plating from differ 
sources, and suspect that the (is 


received 


pancy is due to the parti ular type 
bright nickel plating done by our 
pliers. Is there a way to deter! 
what type of bright: ni kel has bee 
applied to our parts before 
the thickness, so that we could us 
correction factor? 


Answer: It is possibl that as 
test could be worked oul! that 
enable to differentiate between ©" 
nickel bright plating and organ! t\ 
of bright nickel, 
cobalt is co-deposited Ww! 
in a cobalt-nickel proce- 
test would have to be \« 


such as 


sper ifie | 
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presence of a large 


cobalt in 

mount ol kel. Fiegl’s book on 
t Tests -hould be consulted for 
ible reagents that might be used. 


ve is no way of telling 


organic bright nickel 


ticular 

what part 
hath a given deposit has been made 
m. We suggest that different 
method of testing be used prefer- 
coe to the jet method. The magnetic 
method is less subject to error, and 
iddition is non-destructive. The 


roscopie method, while more time- 
ysuming and destructive, is still the 


standard reference method for accur- 
acy, Recent research indicates that 
considerable difference corrosion 
esistance. especially in salt water at- 
mospheres. may exist’ between the 
various types of commercial bright 


nickel deposits. 
Coloring Compounds 


Question: Several of our polishers 
are in disagreement as to which is the 
hest compound to use when coloring 
for high luster. Some prefer lime. 
oihers prefer red rouge, and still others 
green rouge. Can you tell us what is 
the usual commercial practice in’ this 
respect 

Inswer: Because so much is depen- 
dent on the operator, speed of ihe 
bull. and type of buff used. as well 
is several other factors, it is impossible 


t 


have any standardization for color 
huling compounds. Generally speak- 
ing. white lime is used for color bufling 
copper base alloys and nickel plating. 
Red rouge is usually used only when 
the highest luster is desired on these 
nelals. Green rouge is preferred for 
coloring stainless steel and chrome 
plating. although red rouge is alse 
widely used for coloring chrome plate. 
Kear in mind that these are only gen- 
eralities. and many operators will de- 
jart from these procedures and_ still 
produce high quality work. 


Duplex Finish on Casket 
Hardware 


(uestion: We would appreciate your 
‘\amining the sample piece of casket 
htting which we are forwarding to 
your attention and letting us know 
how this duplex finish is created. 

5. F. 
lhe sample submitted was 


undoubtedly plated and then the high 
spots hand 


ened and 


ly 
it would 


Inswer 


burnished, using a hard- 
polished steel rod or ball. 
t be possible to produce 


the high luster on the raised letters 
in the depressed areas in any other 
way. as a buff used for coloring these 
raised letters would also hit the sur- 
rounding areas. For best results, 
these same burnished areas should be 
burnished before plating with brass 
so that the final burnishing would be 
facilitated. 


Water Soluble Strippable 
Coating 
Question: We have been using a 
strippable coating on our products to 
keep them from being scratched and 
marred during handling operations in 
the shop. However, the removal of 
this coating so the parts can be plated 
presents a problem, and we are won- 
dering if there is such a_ strippable 
coating that could be washed off in 
water? If so we could easily remove 
it in our cleaning cyele. 
H. G. 


Answer: The names of firms that 


can supply water-soluble strippable 
coatings are being sent to you. Another 
development along these lines is a 
new strippable coating that can be 
applied over finished lacquered parts 
without affecting the lacquer. Such a 
material is useful when finished parts 
must be stored before use. 


Copper Plating to Prevent 
Heat Treat Seale 
Question: We have been copper pla- 
ting steel parts with .005-006" of soft 
copper to prevent scaling during the 
heat treating operation, and have run 
into trouble with the copper bubbling 
during the heat treatment. 
Answer: Your trouble comes from 
having too heavy a copper deposit on 
the parts. It should not be necessary 
to deposit more than .002” to prevent 
scaling and decarburization. In addi- 
tion, the removal of the excess copper 
presents additional problems. 


PROFESSIONAL DIRECTORY 


SCIENTIFIC CONTROL 
LABORATORIES 


Finishing Consultants—Registered Engineers 
Salt Spray-—Thickness Testing—Analyses 
PLANNING—RESEARCH—-DEVELOPMENT 
HAymarket 1-2260 
600 BLUE ISLAND AVE., CHICAGO 7, ILL. 


G. B. HOGABOOM JR. & CO. 


Consulting Chemical Engineers 
Meta! Finishing Electrodeposition Solu- 
tion analyses. AIR FORCE CERTIFICATION 
TESTS Salt spray, thickness of deposits, 
adhesion. 

44 East Kinney St. Newark 2, N. J. 
MArket 3-0055 


HENRY LEVINE & SON, Ine. 
Metal Finishing Consultants 
Analysis of all electroplating solutions 
Engineering of metal finishing 
installations 
Complete service for metal finishing plants 


67-54 Burns Street, Forest Hills, N. Y. 
Boulevard 8-8897 


JOSEPH B. KUSHNER, Ch. E. 


Headquarters of 


“ELECTROPLATING KNOW HOW" 


STROUDSBURG 3, PENNA. 


ALDEN E. STILSON & ASSOCIATES, Limited 
Consulting Engineers 
Industrial Waste Treatment—Water Supply 
and Treatment—Structural Design—Industrial 
Buildings—Mechanical Layouts 


Surveys -—— Planning — Analyses — Reports 


209 South High Street Columbus 15, Ohio 
MAin 4736 


All plating solutions analyzed for 
$1.50 each. 24 hour service. 


PLATERS LABORATORY SERVICE 


P. O. Box 158, Elizabeth, N. J. 


"ELECTROCHEMICAL TECHNOLOGY” 


E. J. HINTERLEITNER AND 
ASSOCIATED ENGINEERS 


669 Summit Ave., Westfield, New Jersey 
Phone: Westfield 2-4766 


Comprehensive Consulting Service for 
ALL Metal-Finishing Problems 
Complete Systems and Installations prepared 
for ALL MODERN PROCESSES 
FOR: Aluminum and Magnesium Treatments 
Plating on Aluminum 

FOR: ELECTROPOLISHING (Co-Originator of 
First American processes) 

FOR: Newest ‘‘Filling’’ Highspeed Nickel 

FOR: ALL H'GHSPEED BRIGHT, SEMI- 
BRIGHT Plating Processes (acid 
alkaline) 

FOR: Highspeed SILVER and GOLD Plating 
INDIUM PLATING, etc 

CONTINUED: NEXT MONTH 


PLATERS TECHNICAL 
SERVICE, INC. 


ELECTROPLATING AND 
CHEMICAL ENGINEERS 
Spectrographic & Wet Analyses—Metals, 
Alloys, Solutions Plant Layout De- 
sign Construction Industrial Plants 

Industrial Waste and Water Supply 
Treatment. 
New York Laboratory 
59 East 4th St. New York 3 


ORegon 3-6256 
Chicago Laboratory 
509 S. Wabash Ave. Chicago 5 


HArrison 7-7648 


METAL FINISHING, July, 1950 


69 


i. IM 
so 
= 
Stee 
In de 
ot th 
no 
dep 
over 
4 
i 
ler 
H 
fey 
du ed 
ise thal 
hy 
usua 
Tras 
| 
rect 
ysed 
surla 
Ml 
jate 
THICK 
ces d 
| 
ness ag i 
| 
disere 
typ 
| 
yur sll 
ter! 
i 
if 
ie 
as 
TH 
! 
a 
) 
|| \ 
i 


PATENTS 


Plating on Powdered Tron Articles 


U.S. Patent 2.491.839. R. B. Tinker. 
assignor to General Electric Co. 


The process for electroplating a sin- 
tered ferrous article containing a mul- 
titude of microscopic pores on its sur- 
face thereby to obtain a metallic coat- 
ing free of a pitted. “sinking” effect. 
which process consists essentially of 
(1) surface-grinding the sintered fer- 
rous article, (2) immersing the said 
sintered article in the absence of an 
electric current so as to impregnate it 
in a heated 0.5 to 30 per cent aqueous 
alkaline solution maintained at around 
its boiling point thereby to occlude 
small amounts of the alkaline solution 
within the pores of the sintered article. 
(3) removing the article and washing 
it with water, (4) immersing — the 
washed article in and subjecting it to 
the action of an acid cleaning solution. 
(5) removing the article from ihe 
acid cleaning solution and electrolytic- 
ally depositing a chromium coating on 
the surface of the cleaned article using 
an acid electroplating bath, re- 
moving the electroplated article and 
rinsing it with water. (7) immersing 
the article again in the aforementioned 
alkaline solution to neutralize any acid 
remaining on the surface of the plated 
article, and (8) rinsing the article 
with water and drying it. 


Plastic Electroplating Barrel 


U.S. Patent 2.491.925. A. Lazaro. 


In a self-contained portable electro- 
plating barrel unit. the combination of 
® supporting frame comprising longi- 
tudinal and transverse metal frame 
members secured together to provide 
a rectangular frame with the longitu- 
dinal frame members projecting longi- 
tudinally therefrom, a driving motor 
carried above and by said frame. a 
transverse drive shaft carried by said 
frame and connected by speed-reduc- 
ing gearing to the shaft of said motor. 
said drive shaft’ carrving a= driving 
gear constructed of chemically ineri 
initially plastic material, a pair of de- 
pending bearing brackets carried by 
said frame and extending parallel io 
each other. electroplating barrel 
consisting of a pair of thick end plates. 


said end plates being grooved on their 
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inner opposing sides and said 
groove being of substantially the 
shape of a polygon, a_ single-sheet 
side wall for said barrel which is bent 
under the influence of heat at a plural- 
ity of obtuse angles, said angles being 
equally spaced from each other io 
form a regular polygon with the side 
edges of said body plate shaped to fit 
in said grooves, means for rotatably 
supporting said end plates on said de- 
pending bearing plates. said end 
plates, bearing plates and latter means 
being formed with an axial aperture 
at each end of the barrel. an insulated 
conductor secured to said depending 
plates and extending through said 
aperture at each end of the barrel and 
provided at its end with a metallic 
head which is socketed to receive ihe 
insulation of said conductor and 
counterbored to receive the conductor. 
a gear carried by one of said end 
plates and meshing the firs!-mentioned 
gear, said latter gears. depending 
plates and barrel all being made of 
said initially plastic chemically inert 
material and the ends of said barrel 
being integrally welded to the side 
edges of said body plate. a pair of 
hook shaped members of electrical 
conducting material carried by said 
depending plates and electrically con- 
nected to said insulated conductors 
for simultaneously supporting the unit 
on a bus-bar, and connecting the con- 
ductors and metallic members inside 
the barrel to one terminal of a source 


of direct current. 


Stabilization of Trichloroethylene 
and Tetrachloroethylene 


U.S. Patent 2.492.048. W. Klabunde. 
assignor to EF. 1. du Pont de Nemours 
& Co. 


\ new composition of matter com- 


prising liquid chlorohydrocarbon 
selecied from the group consisting of 
trichlorethylene perchlorethylene 
which contains a stabilizing amount of 


e pyrrole having the formula: 


R3C——C R? 
| | 
RIC 
N 
| 
R 


where R represents a radical selected 
from the group consisting of hydro- 
gen and alkyl and R', RY. and Rt 
represent a radical selected from the 
group consisting of hydrogen, alkyl 
and halogen. 
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Electrodeposition ( 
Tantalum 

U.S. Patent 2.492.204. Russell 

Gilder, assignor to the | » 


Old on 


of America as represented jy 


Secretary of |} 
The method of electrodepositing 
strongly adherent gold filyy op tanta 
lum grids of electronic tubes omy. 
ing heating said tantalum erid a 
vacuum to a temperature of approx 
mately L900°C.. allowing said. jay: 
lum grid to cool after it had react, 
said temperature. electrodepositing 
gold film on said tanialum 
en electroplating bath solution consis 
ing essentially of gold chloride, sod 
um cyanide and water. rinsing 
plated metal from said eloctroplatiy 
hath solution and heatine said plat 
grid in a vacuum to a te mperatur 
approximately 1100°C, 


Blast Cleaning Machine 
U.S. Patent 2.493.215. K. H. Barn: 
assignor to American VW heelabrator & 

Equip. Corp. 


A centrifugal throwing wheel 
projecting liquid comprising. a centra 
shafi 
said central portion for rotation of (! 


portion; hollow supporting 
wheel about the shafi axis: a pluralit 
of blades extending from said centra 
portion to the outer periphery ot the 
wheel: a central chamber within sav 
central portion, said chamber having 
a radially directed elongated discharg 
opening in its peripheral wall adjace 
to the inner ends of the blades adap! 
to discharge liquid there-through 


substantially radial direction: an 


pair of pressure ducis for supply 
liquid under pressure into said che 


ber from both ends. one of said 


extending through said hollow shail 
the chamber being liquid tightly clo» 


except for said discharge opening 
the interior of the chamber being th 


1 
from. obstructions. whereby tow 


liquid from said duct to said dischats 
opening is unimpaired. 


Dry Plate Selenium Rectifier 


U.S. Patent 2.493.241, 8. 5. fr 


signor io Fansteel Metallu: 


The method of producing Piers 
layer devices which comprises pl 
ing a supporting electrode wil! ; 
of gray, crystalline seleniun. 
ing the surface of the sele! 

gas dl 


to the action of hot evan: 
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treated sele! 
Aqueous Composition for 
Phosphating Iron and Steel 

2.493.327. D. W. Vance, 

» Kelite Products, Inc. 


Pate 

assignol 

\ composition for treating iron and 
-teel whi h 
qyeous solution including phosphoric 
wid 7.4 to 18.4%: formic acid 0.6 
zine 0.025 to 0.06%; ethyl- 
slycol monobutyl ether 0.9 to 


composition consists of an 


ne 


wetting agent 0.05% to 0.12%. 


od the remainder 91.0 to 77.5‘ 


yaler. 


Recovery of Silver from 
Si 


Solutions of Silver Salts 


Patent 2.493.396. Farber, and 
|. Sciascia, assignors to Timber En- 


ie 


gineering Co. 
\ process for recovering silver from 
i dilute solution of a silver compound. 
vhich comprises contacting said solu- 


tion with a solid insoluble lignin, sep- 


rating the solution therefrom and _re- 
vering the silver from the lignin, 


said lignin having been activated by 
the removal of minerals therefrom by 


vashing with a dilute mineral acid and 

removal of organic non-ligneous 
aterials therefrom, by washing with 
i alkali. said acid and said alkali be- 
g non-reactive with said lignin. 


Anodie Polishing of Steel 
and Iron 


S. Patent 2.493.579. M. B. Ham- 
ond. and G. B. Bowman, assignors 
to Standard Steel Spring Co. 


\ solution for use in the electrolytic 
lishing of steel and iron articles 
therein the article is employed as an 
node. said solution consisting essenti- 

of andscontaining by weight 55 

S50 phosphoric acid, 7 to 30% 
vater, L to 15%. of a member of the 
tri-alkali metal 
hosphate. di-alkali metal phosphate. 
ono-alkali metal 
hosphorus 


iss Consisting of 
phosphate. and 
pentoxide, and at least 

of a sulphate of the class con- 
‘ing of alkali metal sulphate and 
monium sulphate, 


) 


Selenium Metal Rectifier 


- Patent 2.493.643. E. A. Richards. 

International Standard 
Klectric Corp. 


\ me 7 ee 
Heal rectifer comprising a metal 
\nsulating layer covering a 
META] 


FINISHING, July 


portion of said base, a semi-conductor 
layer on said base and a counter-elec- 
trode layer on said semi-conductor lay- 
er. both said semi-conductor layer and 
said counter-electrode layer overlying 
said insulating layer. 


Buff 


U.S. Patent 2,493,791. L. J. Walling, 
assignor to Charles R. Stoddard and 
Robert Harding, Jr. 


A buff comprising a plurality of 
cables. each of said cables comprising 
a plurality of strands and a flexible 
casing surrounding said strands. and 
ineans to attach each of said cables to 
the cables adjacent to it. 


Protective Coatings on 
Aluminum Alloys 


lL. S. Patent 2.493.934. C. L. Waring. 
assignor to Reynolds Metals Co. 


\ process for treating alloys pre- 


dominantly aluminum rendering said 
articles substantially resistant to cor- 
sub- 
bath 


consisting of sodium carbonate. 5 to 


rosion comprising the steps of 
jecting the article to an aqueous 


10 per cent; sodium hydroxide, 0.1 to 
0.4 per cent: potassium dichromate, 
0.2 to 2.0 per cent: aluminum chloride. 
0.1 to 0.3 per cent: said bath being 
maintained at a temperature of from 
180 to 212°F.. for a period of from 
5 to 20 minutes, washing the so-treated 


article. subsequently subjecting ihe 
article to a second bath, consisting of 
from .012 to O.1 per cent of chromic 
acid in aqueous solution at tempera- 
tures ranging from 135 to 145°F.. for 


a period of from 5 to 10 minutes. 
Direct Nickel Plating on 
Die Castings 
U. S. Patent 2.494.205, R. H. Rogge. 
and E. J. Roehl. assignors to The In- 


ternational Nickel Co.. Ine. 


for 


nickel directly on zine-base metal com- 


\ process electrodepositing 
positions which comprises establishing 
« bath having a temperature of about 
100°F. 


about 5.3 to about 6.2, and containing 


and a pH within the range of 


tartrate ions in an amount equivalent 


to a tartaric acid concentration of 
about 30 to about 60 grams per liter. 
nickel 
amounts equivalent to a nickel chloride 
concentration of about 20° to 
liter. 


equivalent to the amount of ammo- 


ions and chloride jons— in 


about 


10 grams per ammonium ions 


rium hydroxide required to regulate 
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the pH of said bath within said range. 
and the balance of the bath being es- 
sentially water. said bath being sub- 
stantially devoid of sulfate ion. and 
electrodepositing nickel from said bath 
at a current density of about 10 to 
about 90 amperes per square foot upon 
a zinc-base metal composition, where- 
by a thick. ductile and adherent nickel 
plating substantially free from streaks 
is obtained. 


Continuously Purifying and 
Concentrating Acid Pickling 
Liquors 


U.S. Patent 2.492.333. N. Swindin. 


\pparatus for the continuous puri- 
fication and concentration of spent hot 
sulphuric acid iron pickling liquors 
with the removal of copper as there- 
from and the addition of the required 
fresh sulphuric acid thereto, compris- 
ing a plurality of open topped tubes, 
means for feeding spent pickling li- 
cuor to said tubes. a sealed settling 
tank to which said tubes are connected 
at their bases. a vertical barometric 
column extending upwardly from the 
settling tank, a vacuum pump con- 
nected to the head of the barometric 
column and operative to draw liquor 
from said tank up said column and to 
the thereof. 
jackets enclosing said open topped 


overflow top external 
tubes and said barometric column and 
their 


tank. 


passages being provided between said 


having means interconnecting 


lower ends externally of said 
jackets and said open topped tubes 
and barometric column for the flow of 
liquors overflowing the barometric col- 
umn in a direction counter to the di- 
rection of flow of the liquors in the 
tubes and barometric 


open topped 


column. 


Pyrophosphate Copper Plating 
Bath 


U.S. Patent 2.493.092. J. E. Stareck. 


assignor to United Chromium. Ine. 


\ method of depositing dense and 
adherent copper. consisting in passing 
from an anode to a 


cleetric current 


cathode-object: immersed in’ aqu- 
eous bath having a pH between 7.5 
and 9.5, 


TOF. 


hetween 
the 
essentially of i5° to 


LOO to 


and a temperature 
160 F.. 
consists 
i. 
g. |. pyrophosphate (P2071). 5 to 20 
(NOs) and 1 to 3 gL. 
ammonia (NHz,)}. 


and and in which 


bivalent copper. 250 


nitrate 
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Removing Water from Metal 
Articles 


Chemclean 


WF. 64 Sixth Ave.., 


Products Corp., Dept. 


Drying finished metal products has 
always been a problem to the manu- 
facturer and plater. The old stand-by, 
sawdust, often contaminates the work. 
especially in recessed sections. Warm 
often 


even hot 


air drying results staining, 


and water may leave resi- 
dual salts after evaporation, showing 
as stains or white spots. 

kor that 
called Aqua-Off has been developed by 


the above firm to remove water from 


reason. a wWater-remover 


plated or unplated work, such as pieces 
that have been polished, cleaned in al- 
kali cleaner and then rinsed in hot or 
cold water prior to storing or lacquer- 
ing. For a dry surface, free of water 
immersed the 
final hot 
gently and 
Water is displaced and_ falls 


to the bottom of container, leaving the 


stains, the work is 
Aqua-Off after the 
agitated, 


water 
rinse, then re- 


moved. 


work free from water but covered with 
© slight film from the Aqua-Off. which 
is readily removable by holding it in 
the vapors in a degreaser. 

This procedure eliminates the use 
cabinets with 


of sawdust or drying 


their attendant disadvantages. it is 


claimed. 


Tripoli Compositions 


The L. H. Butcher Co., Dept. MF. 
028 EB. Olympic Blud., Los Angeles. 
( alif. 


This firm announces the develop- 
ment of three new  tripoli composi- 
lions. specially compounded for speci- 
available in all 


fic operations. and 


sizes for hand or automatic bufling. 

T-70 
articles. 
hard tripoli bar which will not break 


for bufling brass and copper 
This compound is a medium 


in contact with the bufling wheel. Said 

to be excellent for wheel economy and 

ease of cleaning prior to plating. 
T-80—for 


obtaining exceptionally 


New Methods, Materials and Equipment 
for the Metal Finishing Industries 


high color on copper or brass. A 
double duty compound used for cut- 
ting and coloring, similar to ‘T-70 in 
wheel economy and fast cleaning. 
T-90—for _ brass, and die 
castings. This compound is claimed to 
be exceptionally fast cutting product 
and readily removed in cleaners and 


copper 


degreasing solvents. Removes die 


marks. burrs. scratches and other im- 


perfections, 

Portable 24y. D.C. Power Supply 
Richardson-Allen Corp., Dept. MP. 

15 W. 20th St., N. Y. C. 


This firm. specialists in rectification. 
has developed a compact. portable. 
closely regulated power supply for use 
in testing laboratories, on production 
lines. for testing radio communication 
and electrical equipment in airplanes, 
etc. 

This handy 
rectifier. full 
Input: 220 volts. three phase. 60 
delivers D.C, 24 to 32. volts. 
The supply is continu- 
variable from 24 to 32 volts by 
saturable 


unit has selenium 


wave, six phase. A.C. 
eveles: 
amperes. 
ously 
reactor. 
from 0 
Ambi- 
40°C, 


rheostat control 
Regulation: plus or minus 4°; 


to full load. D.C. 


ent temperature: 


ripple: 


operates at 


METAL 


Convection cooled—speed of response, 
0.4 second. 


Voltmeter, ammeter, 6 ft. of three 
phase cord with locking plug. D.¢. 
circuit’ breaker, A.C. fuses, on of 
switch and pilot light are included jy 
the outfit, which is housed in an aly 
minum cabinet 18” high, 14” deep 
and 15” wide with handles for carry. 
ing. Weight, 150 pounds. Further tech 
nical information will be furnish: 
promptly by the manufacturer. 


Metal Degreaser 


Barco Chemical Products Co.. Dep 
VF, 701 S. LaSalle St.. 


( hicago 


Barco Metal Degreaser quickly av 


thoroughly removes all oil. grea» 
waxes, etc., it is claimed. 
No heat. is Vietals 


plastics are degreased either by 


necessary. 


mersion of parts in the fluid. by dip 
ping and brushing (where grease 
extra heavy). o1 
fluid. Parts 
(with very few 
degreased without harm to the pain! 


by wiping with 


with painted surfaces 


exceptions) can 
ed surface, it is claimed. 

There is no distortion of parts cu 
to expansion contraction 
changes of temperature, as is soi 
times the case in using hot solvents 
Write for literature and 
formation. 


Vapors, 


Blast Cleaning with Wet 
Abrasives 

The Cro-Plate Co.. Dep:. 

ford 


WF. Har 
Conn. 

This firm announces their new 
cleaning 
prior to plating. ete. Named 


the equipment is construc’ 
metals throug! 


blasting machine for 
Hone.” 
of corrosion resistant 
out. circulating 
quired for circulating the wo! 
mixture; this is done with -iphon |" 
guns and air agitators. [he ma ame 
fits into a 30 x 30” | is abou 

ft. high. Removable drawertype ™ 


pumps are 
abrasi\' 


space. ane 
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N 0 W FOR THE FIRST TIME — 
AUTOMATIC TIMING CONTROL 


IN THE PLATING OF 
RHODIUM, GOLD AND 
GOLD ALLOY SOLUTIONS! 


SET UP AND OPERATING 
IN LESS THAN A MINUTE! 


Plug into electrical 
outlet. Clamp lead 
wires to tank rheo- 
stat. 


Set dial for de- 

sired plating time. 

No need to reset 

unless cycle 

change is re- 
quired. 


Insertion of work 
in the tank auto- 
matically starts 
timing cycle. 


Red light signals 
completion of 
cycle — AND re- 
moval of work 
automatically 
resets the timer to 
the same cycle — 
ready for the next 
Cr batch. 


INC. 


39 SNOW STREET, PROVIDENCE, R. 


about 
fil: 


950 
MET AY FINISHING, July, 


Model 
OM (6” x 6” x 6”) 
110 AC — 1-60 sec. cycle. 
$27.50 F.O.B. Providence, R. | 


OTHER MODELS AVAILABLE FOR 
LONGER PLATING CYCLES 


No more clock-watching! No more tiresome setting of audible timers! 
The inexpensive, automatic TECHNI-TIMER is the long-awaited answer 
to the proper control of short cycle plating times. 


The new TECHNI-TIMER takes the guesswork — and the work — out 
of short cycle timing. It cuts plating costs by preventing overplating 

. cuts operating time and speeds batch output by eliminating 
manual resetting. Its automatic action does not interfere with or cut 
off plating current. 


ORDER NOW! Use the TECHNI-TIMER for 10 days. If not completely 
satisfied that the TECHNI-TIMER will out-perform ordinary timers — 
and save you money — return to Technic Inc. and your money will be 
promptly refunded. 


SUPPLIERS OF A FULL LINE OF RECTIFIERS, PERIODIC REVERSE UNITS, ETC. 
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TEMPERATURE 
CONTROL 


POWERS NO.I! 
INDICATING REGULATOR 
PLATING TANK 


lilt 


Ht 


PLATING, CLEANING 
RINSE TANKS 
METAL PARTS WASHERS 
DEGREASERS 


ANODIZING, BONDERIZING 
AND PICKLING 


Stops Losses 
Caused by OVER-Heating 


Stop human errors, mechanize temperature 
control of plating operations with POWERS 
No. 11 INDICATING REGULATORS. 
They maintain a constant temperature, are 
self-operating and easy to install. 


Easy to Read 
DIAL THERMOMETER 


Easy to Read Dial Thermometer indicates tempera- 
ture in tank. Thermostatic bulb is lead sheathed 
or made of stainless steel. Powers regulators are 
gradual acting and ruggedly built to give the 
dependable control required for good plating. 


Will Help You Get a Better Product at Lower Cost 
Better temperature control of plating solutions 
will help reduce rough plating, buffing time, 
insure plating within the bright range and 
reduce decomposition of solutions. Powers 
regulators pay back their cost many times 
a year. They are— 


> Bulb is lead-sheathed 
or made of stainless steel. 


SIMPLE * ECONOMICAL * DEPENDABLE 


Phone or write our nearest office for specifications and prices 


CHICAGO 14, ILL. 2779 Greenview Ave. Phone BUckingham 1-7100 
NEW YORK 17, N. Y. 231 East 46th St. Phone Eldorado 5-2050 
LOS ANGELES 5, CAL. 1808 West Eighth St. Phone Drexel 2394 
TORONTO, ONT. 195 Spadina Ave. Phone Adelaide 6257 PL2 


THE POWERS REGULATOR CO. 


OFFICES IN SO CITIES © SEE YOUR PHONE BOOK — 
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ters are used. The entire unit is said 
to be engineered for economical and 
trouble-free wet abrasive blasting of 
a wide range of parts. The accuracy 
of stock removal with finest abrasives 
(up to 5,000 mesh), and the uniform 
ity of the surface finish produced are 
said to make this machine one of the 
most versatile pieces of surfacing 
equipment now available. For further 
details write to the manufacturer at 
the above address. 


Electrocleaner 


The DuBois Co., Dept. MF, Cin- 
cinnati 3, O. 


This firm recently announced its 
new electrolytic cleaner, Alkon. 

Alkon is suitable for either direct 
or reverse current cleaning of both 
ferrous and cuprous metals, il 
claimed, and combines the attributes 
of a hot-tank cleaner. wetting, emuls: 
fication, soil suspension, hard water 
control, with the necessary electrical 
properties. Other features claimed are: 
foam control to eliminate solution spat 
tering and minor explosicns, relative 
ly low using concentrations, and long 
solution life. Further details may be 
obtained by writing to the above ad: 
dress. 


Immersion Radiant Heating for 


Plating Baths 
Pyrosil, Inc., Dept. MF. (°°? Front 
St., Cuyahoga Falls, O. 


Claimed by the above 
completely inert to chrom! 
acid, hydrochloric acid, 


rm to be 
id, nitric 
sulfuric 
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concentration and tem- 
Pyrosil Hot Rod heating 
said to be ideal for heat- 
and pickling baths where 
rapid heating. no heat loss,. and close 
temperatul control are essential. They 
are availalle in sizes from 1,000 watts 
10,500 watts, Immersion depths 
from 6-38". O.D. from Com- 
plete information and prices on re- 
quest to the above address. 


a id ol 
perature 
elements 


ing platir 


New Method of Test for 
Total Water Hardness 


Eberbach & Son Co., Dept. MF, 
inn Arbor. Mich. 


The slow and tedious Soap Test for 
determinations of total hardness of 
water is out of date, according to this 
firm. 

As the result of research begun at 
the Lniversity of Zurich and followed 
by a study of the method at Iowa 
State College a simple and accurate 
test has been developed which not 
only cuts the time per test, but also 
ninimizes the possibility of errors. 

he technique is simple—to a 50 
ml. water sample add 5 drops of indi- 
eator and 0.5 ml. of buffer reagent 
and mix. Into this, by means of the 
burette, add hardness 
reagent and mix. When the exact end 
point is reached, the solution changes 
instantly from red to pure blue. The 
volume of hardness reagent used (in 
ml.! is multiplied by 20 to give the 
otal hardness in ppm. Better than 70 
esis can be made with the original 
vt if the hardness does not exceed 


\\\) ppm. Replacements are available 
for this set. 


automatic 


Ihe complete set includes automatic 
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Hot-Rinse Stains 


Unwanted Precipitates 


| IN 


July, 


USE CHEMICALLY PURE WATER 


only a few cents 


| 


A four-bed Industrial 


and it’s as simple as it looks... 


besides the extremely low cost, there is nothing complicated 
about getting the chemically pure water with Industrial 
Demineralizers. Raw water is passed through either two or 
four beds of ion-exchange resins and it comes out free of 
the dissolved mineral salts. No still, heat, steam, or cooling 
water is needed—keeping space requirements relatively 
small. 


And it's simple to get the complete facts for your case. Send 
us a water analysis and let us know how much water you 
have to treat and the gallons per hour needed. We can 
then give you the whole demineralizer story including esti- 
mated costs, equipment required, performance data, etc. for 
your requirements. 


for solution clarification ... 


INDUSTRIAL 


100 to 15,000 gallons per hour. Portable 
and stationary models. Standard or special 
filtration systems engineered to meet 

unusual requirements. 


Write for full information and recommendations 


a thousand gallons 


Demineralizers 


Demineralizer.: Standard 
two- and four-bed units 
available with capacities 
of 200 to 1000 gph. Special 
units of any capacity 
~engineered to requirements. 


Water 


FILTERS 


Pressure Type Centrifugal Salt Fog * Humidity 


DUSTRIAL FILTER & PUMP mrc.c 


DEMINERALIZERS 


1627 West Carroll Avenue 


RUBBER DIVISION 
Chicago 12, Illinois 


wlcanized Linings + Molded Products 


WATER 


PUMPS CORROSION TESTING APPARATUS 


O. 
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Start Clean... 


Stay Clean! 


A clean car for “dating” 
...a clean bath for plating 


Whether you are 


‘dating” or plating, it pays to start clean | 
_ stay clean. You invest a lot of time, labor and money in_ | 


preparing work for plating — why waste it by putting the | 
work into a plating bath of questionable purity ? | 


Start clean 


stay clean with Red Label Darceo 8-51! 


Dareo adsorbs impurities to its surfaces before they can be 


deposited on the freshly cleaned surface of your work. 


/s your plating bath as 
clean as the water in your 
final rinse? 


stock 


paRco— * 
REG. U. S. PAT. OFF. & 


burette. graduated cylinder. flask. 
hardness indicator. hardness buffer. 


hardness reagent) and complete in- 


structions, 


Germicidal Cleaning of Goggles 
and Masks 
Imerican Optical Co.. Dept. MF, 
Southbridge, Mass. 


\ new cleaning solution for person- 
al safety equipment such as goggles, 
respirators and helmets is announced 
by the above firm. 

Combining the best properties of 
both a germicide and detergent. the 
No. LOL Germicidal Detergent removes 
dirt and deposited skin oils without 
inducing corrosion, staining or dete- 
rioration of rubber. plastic, or metal 
parts, it is claimed. The solution may 
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easy to wet... 
Place an order tor Red Label Dareo 8-51 today. 
Practically all leading supphers carry Dareo in 
don’t accept substitutes! 


Red Label Dareo S-51 is especially treated for 
use in plating — 
the benzol-mercury test! It’s easy to handle... 


the only carbon that will meet 


easy to incorporate into a slurry. 


he used as a spray. swabbing or im- 
mersion solution. 


Tests also prove the new product. 
the company said. to be neither a 


primary nor secondary irritant. 


even after repeated usage. 

\vailable in’ gallon) containers or 
2 oz. bottles packed 10 to a carton, 
\ gallon of the solution makes 64 
gallons of cleanser. 


Oscillating Roll-Type Sheet 
Buffing Machine 


The Hill Acme Co., Dept. MF. 
Cleveland, Ohio. 


This firm announces a new 48” wide 
“Hill” openside oscillating-type sheet 
buffing machine, with hydraulic table 
and power elevating and lowering head 


METAL 


for 18” diameter buff roll oy Tampico 
brush roll. 

The Hill buffing machine is pees. 
mended for heavy-duty production {ip. 
ishing of ferrous and non-ferpoys 
sheets. 

The oscillating mechanism is poy 
ered by a 3 H.P. motor and has q 
stroke variation from 5” to 2”, and 
a range of 50 to 150 cycles per minute 

The main spindle is powered }y 4 
50 H.P. to LOO H.P. main drive moto; 
The machine is built in table widths 
up to 72” and table lengths of & { 
and over. 

Karbate Circulating Steam Jet: 

National Carbon Div. Union Car 


bide and Carbon Corp., Dept. MF. 
East 42nd St... New York 17, \.) 


The Series FM-LA Karbate 
ous graphite circulating steam je! 
announced by the above firm. 

The jet itself is made entirely 
Karbate impervious graphite. while ty 
riser is a standard Karbate impervious 
graphite pipe fitted with a Neopren 
gasket at the submerged connection | 
the jet and a Type V flange connect 
at the other end. permitting simp 


‘ 


connection to steam fines. This co 
struction assues complete resistance | 
the corrosive action of the liquid b 

heated, it is claimed. They are availa! 
in two sizes. Size 2 and Size 4. wil 


riser assemblies up to 9 9°4 


height. and supplement the two. types 


of Karbate impervious graphite ! 


exchangers which are used for indir 
heating of open tanks. 
These circulating steem jets 
particularly adapted to the heating 
liquids in tanks where agitation. ¢ 


circulation and low cost are requish™ 
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and wi Jlution of the solution is 


t harn fhev are claimed to with- 
no al 


tand the action of practically all cor- 


rosive liquids, including sulphuric 
hydrochloric acid. and nitric- 
hydrofluoric acid mixtures, and are 
commended for heating acid solu- 
sien for dissolution of lump or pow- 
der chemicals. for circulating acid so- 
lutions im ore digesters. for cooking. 
and for many other operations per- 
formed by injection of steam. They 
can be subjected to severe thermal! 
chock without cracking. chipping or 
spalling. according to the firm. 

\ copy of Catalog Section M-9101 
which completely describes the steam 
ei and gives design. installation and 
operation details. may be obtained by 


writing. 


Industrial Rubber Gloves 


The B. F. Goodrich Co., Dept. MF. 
fkron. O. 


\ new industrial rubber 


glove, 
called “Griprite” is announced by this 
rm. Made with a roughened surface 
which is an integral part of the glove. 
insures a firm. tight grip even in 
the wettest application, allowing work 
under these conditions to be accomp- 
lished with ease and speed. The glove 
tables the wearer to grip the small- 
est objects firmly and with confidence. 
itis claimed, 

Made by the celebrated Anode pro- 
cess, the glove has curved fingers. is 
inches long. identified by an or- 
ange band at the cuff. and made in 
zes 9. 10 and 11 in black. 

Advantages of the glove. the manu- 
are ye tensile. uni- 
eth. excellent snag and tear 


lan highly flexible. strong fing- 
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@ Stainless Steel e Brass Coloring 


Composition 


@ White Finish 
@ Tripoli e Aluminum 
Coloring 
@ Chrome Coloring 
Composition e Grease Stick 


@ Greaseless 
Composition 


e@ Emery Cake 


er crotch and with long life and aging 
qualities. 
Automatic Moisture Eliminator 
from Compressed Air 


Vaster Equip. Co.. Dept. MF. P.O. 
Box 55. Dayton 1 O. 

A pet cock with a “brain” which is 
claimed to automatically eject  mioist- 
ure and oil from air line traps and 
air compressors is announced by the 
above firm. The new product is pre- 
efficient) and 
easy to install. it is claimed. It is two 


cision built. compact. 


inches high. weighs only three and 
one-half: ounces. 

According to the manufacturer. it 
operates on the build-up and_ relief 
of pressure. automatically ejecting all 
water and oil twice for each operation 
of the equipment. It is made in two 


1950 


e Emery Paste 


for best results 
you cant beat 


e Spray Pastes— 
Oil and Emulsion 
types 


Representation in Major Cities 


Write Dep’t A 
for Samples 


different models: one especially de- 
signed for automotive air brake sys- 
tems. the other for industrial applica- 
tions. 


Measuring Concentration of 
Trichlorethylene Vapors 


Davis Emergency Equip. Co.. Dept. 
WF. 45 Halleck St.. Newark. N. J. 


The above firm is now making avail- 
able to industry a new instrument for 
the toxie range analysis of halogen 
derivatives of hydrocarbons. to be 
known as the Davis Halide Meter. This 
NEW analyzer, originally perfected by 
L. 1. duPont de Nemours & Co.. em- 
plovs a photo-electric photometer to 
indicate changes in the intensity of 
the blue spectrum of a copper are 


discharge in the presence of organic 
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No repairs or maintenance 
in over 17,000 hours of 


‘round-the-clock operation 


kler Model 
filter shown 
porte in 
plating department 
Above: Some 
ith filter pla 
being 
r cleaning 


Top: Spor 


- 


assembly 
moved fo 


Left: sparkler 
Model 8-6 stain 
less stee 


This port 
unit is used by 


Gillette to filter 
gold plating 
solutions. 


| filter. 
abl e 


experien 


The kind of service Sparkler 
Horizontal Plate Filters have 
given the Gillette Safety Razor 


Company—efficient and trouble- 


free, even under most extreme 
conditions—is the kind of serv- 
ice that is vital to every filtering 
operation. 

For example: A rubber-lined 
Sparkler Model 8-18 filter is used 
by Gillette in the continuous 
filtration of a 1000-gallon bright 
nickel plating solution. Now 


operating for approximately two 


years, this filter has been on a 
24 hours a day, 7 days a week 
schedule — without any loss of 
operating time for repairs or 
maintenance. Also used in peri- 
odic batch carbon treatments of 
nickel solutions this unit, ac- 
cording to Gillette technicians, 
consistently delivers a brilliantly 
clear effluent, even though the 
plates may be packed solid. 
Another Sparkler Filter 
employed by Gillette is a 
Model 8-6, stainless steel, 
portable unit. Used exclu- 
sively for cyanide type plating 
solutions, this Model 8-6 has 
proved particularly valuable 
for Gillette’s gold plating 
operations since the patented 
Sparkler Scavenger Plate 
assures minimum loss of pre- 
cious gold solution. Now 
operating almost six months 
for at least 2 hours daily, its 
performance has been satis- 
factory in every respect. 


Our Engineering Department 
(with more than 25 years' 
ce in every phase of filtration) is 


available for consultation without charge. 


SPARKLER MANUFACTURING CO, 


MUNDELEIN, ILLINOIS 


yet this 
Horizontal Plate. 

FILTER 
s still going 


METAL 


halide vapors. The readinos of the 
meter are claimed to be accurate is 
within 10°, and the  seisitivity for 
Halide derivatives increas. ay, 
mately as the number of ha! 
per molecule. 

The instrument is compact 
sions approximately 15” x 16” 
934")  and_ portable (weight 35 
pounds) and operates on volt. 6) 


approxi. 
atoms 


(dimen. 


cycle current. The manufacturer claims 
that this analyzer is particularl adapt: 
able for detecting leaks of methy| 
chloride, dichlorodifluoromethane. 


methylene chloride, carbon tetrach|o. 

ride, trichlorethylene, perchlorethylen 

and methyl bromide, ete. 
Di-Phase Metal Cleaners 

Glyco Products Co., Inc., Dept. MF. 
26 Court St., Brooklyn 2, N. Y. 

A new, simple method for making 
and using di-phase metal cleaners with 
very good detergency is based on hay. 
ing a system in which the water and 


solvent remain as separate layers. : 
The solvent consists of a chlorina- | 
ted solvent such as trichlorethylene to 
which is added mineral spirits to giv U 
a final specific gravity greater than . 
the water layer, which remains on top 
of the solvent. Phosphates are fre- 
quently added to the water to help 
clean water-soluble dirt from the 
metals. 
The efficiency of this system depends 
on the addition of Polyethylene Gl | 
col 400 (Di-Tri) Ricinoleate 5-556l. 
about to the solvent. S-556L acs 
as an organic solvent wetting agen! 
for the metals, helping remove grease 
and oils from the metals rapidly. 1 
is claimed. Not only does it act as 4 r 
preferential wetting agent in the fr 
vent for metals. but also as an emuls: _ 
fying agent when the metal parts al 
raised through the water layer, caus i 
ing more effective removal of trace tin 
greases and other adhering dirt. 
cording to the firm. po 
Cleaning by this di-phase syste" 
is done simply by dipping the mel 
parts through the water layer into | 
solvent and then within a short hin Fu 
bringing them up through the wal’ | 
laver. with a minimum of agitation © val 
other mechanical cleaning methods 
This system is not heated, thus “ mo 
ing difficulties with toxie fumes. 
hazard. loss of solvent and change ™! | 
composition of the two  phasrs Wid 
Samples of Polyethylen: lycol | 
(Di Tri) Ricinoleate are ave" I 
able from the manufactu’ 
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Tumbling Barrel 
Dar Plating Barrel & Supply 


Compan) ept. MF, 129 Oliver Street, 


Vewark 


The above firm announces the de- 
velopment of the above pictured Bench 
fumbling Barrel which is designed for 
handling odd lots in finishing shops 
that are often set aside for larger jobs 
or for want of the right equipment. 

This machine may be operated as an 
oblique barrel or as a horizontal bar- 
rel, thus handling a great percentage 
of all types of work. The barrel may be 
used wet or dry: and also has great 
value as a sawdust drying machine. 
(\linders are fabricated from hard 
niaple. steel or neoprene-lined steel ete. 

lt is ideal for laboratory or experi- 
ental work. 

The operation has been simplified by 
é belt drive from a ratio motor. 

The cylinder is motivated by  frie- 
tion rollers especially designed to be 
lree of slipage and nearly noiseless in 
operation. 

(he adjustable angle brake holds the 
‘vlinder securely in the various posi- 
lions as indicated above with a freely 
working release clutch for changing 
position, 


Vapor-Spray Degreaser 


firco Products Co.. Dept. MF, 6531 
Euclid Ave.. Cleveland 3. O. 


he de ‘ 
The design of a new, large capacity 


degreaser has just been 


‘nounced by this company. This new 


model, called the C-120, was designed 
lor heavy industrial use. It has a vapor 
depth of &1. inside length of 96” and 
width of ¢ 

lhe ( 


' Circo degreaser is avail- 
in ier nickel clad, stainless 
sprayed construction. Its 


CASE HISTORIES 


Actual Reports 
Available on Request 


5 Hours Saved Per Batch 
_ Descaling, Deburring and 
Burnishing Rifle Parts. 


Parts to be cleaned: Triggers. 
sights, extractors and other small rifle 
parts. These are stamped parts with 
sharp burred edges; some have scale 


deposits from heat treating. 


Former Method: Parts placed in 
barrel and burnished for 6 hours, using 
steel balls. 


Present Method: 1. Scaled parts 
are rotated in barrel for 25 minutes 
with alundum chips, Magnus D-Scale-R 
and water to wet chips and work. 2. At 
end of 25 minutes, drain and flush 
barrel. 3. One pound of Magnus Alka- 


nonflammable, non-explosive solvent is 
heated by steam, gas or electricity. 
forming a blanket of vapor which is 
84” deep. Ample heat input assures a 
cleaning capacity of 18.000 Ibs. per 
hour. it is claimed. An outside water 
jacket and inside water coils give 
double protection against vapor loss. 
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line Cleaner is then added, and barrel 
is rotated 5 minutes to neutralize 
Magnus D-Scale-R, then drained. 4. 
Water is added to cover work, together 
with one pound of Magnus No. 59, and 
the barrel rotated for 25 minutes. 
5. Barrel is then drained and flushed. 
Those parts not heat treated and scaled 


go through 4 and 5 only. 


Advantages: Finishing time and 
costs are greatly reduced, as total time 
is now only 1 hour on scaled parts, 
and 15 hour on unscaled parts. Bormer 
time was 6 hours. Scale is completely 
removed, deburring is perfect, and 
parts have a much higher luster than 
by former method. 

Magnus’s 29 years of solving clean- 
ing and finishing prob'ems assure you 
of business-like recommendations. If 
barrel descaling and deburring won't 
work on your parts,—we'll say so. If 
we say it will save you time and money 
—you can know it’s a sound recom- 
mendation. For information write 
Magnus Chemical Co., 11 South Ave- 
nue, Garwood, N. j. In Canada— 
Magnus Chemicals Limited, 4040 Rue 
Masson, Montreal 36, Que. Service 


representatives in principal U.S. cities. 


Safe. economical operation is assured 
by a fully automatic control system. 


Line-Operated pH Meter 


Coleman Instruments, Inc., Dept. 


WF. 318 Madison St... Maywood, 


This firm announces its new Model 
30 AC line-operated pH Meter. De- 
signed for operation at 95-130 volts, 
50. 60 eveles. this new instrument is 
characterized by its high stability and 
almost complete freedom from drift, 
according to the manufacturer. Ac- 
curacy and reproducibility to within 
0.05 pH. Continuous. direct reading in 
pH or Millivolts. Polarizing current 
available for Karl Fischer Titrations. 

The instrument is enclosed in a 
black stain-and-corrosion-proof plastic 
enclosure equipped with a storage well 
for protection of the electrodes. 
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Engineering Information Useful Jp 


Engineering Data Sheet 7 Designating Metallic Surface Treatments 


Sizing and Grading Polishing Grits 


The following table gives the allowable grain size limits of aluminum oxide and silicon carbide abrasive 


grains for polishing uses. This table has been designated as Simplified Practice Recommendation R118-50, 
Standards Div. of the National Bureau of Standards. 


Abrasive Grain Sizes by the Commodity 


e 


Min’mum Cumulative minimuin 
through control 
steve and 
re‘a‘ned 


Vo. 


Control Sieve through control sieve 


and retained 


Grit No. 
100°¢ must pass 


Vaximum of 3% 


on control sieve 
through steve 


On sieve No. On sieve No. 


Sieve through which 
Vaximum of oversi 
Per cent 


Vo 
Opening 
Per cent 


Inches Per cent 


0.111 15 15 8 80 8& 10 12 

10 7 8 0937 15 15 10 80 lO& 12 14 

is 12 8 10 .0787 15 15 12 80 12& 14 16 
10 12 15 15 14. 80 14& 16 18 
. 16 12 iM 0555 15 5 16 80 16& 18 20 
: 20 I 16 0169 15 15 18 80 I8& 20 25 


- 24, 16 20 .0331 20 15 25 43 25 & 

; 30 8 25 0280 20 5 30 75 30 & 35 10) 

36 30 .0232 20 15 35 35 & 40 15 

( 16 30 10 0165 20 5 45 65 45 & 50 60 
0138 5 50 & 


0117 60 & 
70 1S 60 0098 15 15 70 70 7TOX& 80 LOO 
i 80 50 79 0083 15 10 380 70 80 & 100 120 
: 90 60 80 OOTO 15 10 100 70 100 & 120 140 


100 .0059 120 & 140 


120 0019 lS 30 140 60 140 & 170 230 
150 100 140 O04] 15 10 170 & 200 75 170, 200, & 230 = 270 
180 120 170 0035 15 10 200 & 230 65 200, 230, & 270 
220 140 200 0029 15 10 230 & 270 60 | 230, 270, & 325 
210 170 200 0029 5 8 230 & 270 38 230, 270, & 325 


Note 1. These specifications shall not apply to abrasives used in the manufacture of abrasive paper and cloth product- 
(coated abrasives). 

Notre 2. The sieves referred to above are those of the United States Standard Fine Sieve Series certified by th 
National Bureau of Standards, or equivalent. 

Note 3. -The allowable limits set forth in the above table are based on the shaking of a 100-gram sample for 9 mi 
utes on a Rotap machine operated at a speed of 290 rpm and 156 taps per minute. Where more than a single sieve Is used 
they are to be agitated simultaneously. 


Nore: The following is an example of the use of the preceding recommendation: Taking grit No. 10. all 
material must pass through the coarsest sieve—in this case the No. 7. Through the next to the coarsest sieve. 
termed the “control sieve” (in this case the No. 8) all material may pass, but not more than 15 per cent a) 
be retained on it. At least 15 per cent must pass through No. 8, the control sieve, and be retained on No. 
10 sieve, but it is permissible to have 100 per cent pass through No. 8, the control sieve, and remain 0” 
No. 10 sieve, the requirement being that the grain passing through No. 8, the control sieve, and retained on 
No. 10 and No. 12 must add to at least 80 per cent. Consequently, if 45 per cent passed through No. © 
sieve, the control, and was retained on No. 10 sieve, then at least 35 per cent must be retained on the No. !2 
sieve. There is no requirement for material retained on the finest sieve—in this case the No. 14 sie\' 

but not more than 3 per cent is permitted to pass through the No. 14 sieve. 
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Business Items 


tnited Chromium Adds 
Research Engineer 


Donald D. Clark 


Honald D. Clark has just been added 
‘the research staff of United Chromi- 


u. Inc., Detroit. Mich.. where he will 
« engaged in electroplating research. 
\lr. Clark hails from Michigan State 
allege where he acted as assistant to 
) D. T. Ewing on the American 
lectroplaters’ Society Project #5, The 
fects of Metal Impurities on the 
‘hy sical Properties of Electrodeposit- 


Nickel. 


RK. W. Renton and Co. Appointed 
Rack Coating Applicator 

KW. Renton & Co.. with facilities 
i Cleveland and Indianapolis, has re- 
ently completed arrangements with 
nited Chromium, Inc, for the appli- 
tion of Unichrome plastisol and air- 
ving rack coatings. Already well- 
snown in the Ohio and Indiana area. 
Kenton now offers the added service of 
vating racks with the plastisol Uni- 
‘rome Coating 218\. With 16,000 
“juare feet of space in their Cleveland 
Nant. the company is equipped to 
andle large jobs, 


Committee on Industrial 
astes Includes Plating Industry 


Representatives of 22 of the nation’s 
eading 
ng concerned — with 

ng dificult’ industrial waste dis- 
osal problems affecting the quality 

the COU! trv’s 
ntly 
2 held ‘ two-day conference with 
Publi llealth Service, 


industries 


Walter resources re- 


MFTAL FINISHING. 


July, 


and unloads the machine, result 


faster, better and more uniform finishing, 
more pieces per hour with less operator 


fatigue. 


SEND SAMPLES: Send us one finished and several 
rough samples. You will receive a complete En- 
gineering Report and Production Analysis E2PF 


without obligation. 


of KALAMAZOO 


LOWER COST 
FINISHING 


Users of Hammond Junior Automatics 
report 3 to 7 times faster finishing than 
hand methods. The Operator merely loads 


Good Machinery Since '82 


WITH 


Model 


1601 DOUGLAS AVENUE * KALAMAZOO, MICHIGAN, U. S. A. 


The May 9-10 meeting resulted in 
the establishment of a National Tech- 
nical Task Committee on Industrial 
Wastes. The committee then drew up 
the broad outlines of an Industry-Fed- 
eral Government approach to the con- 
trol of water pollution caused by in- 
dustrial wastes. and set itself three 
immediate tasks: 

1. To assemble a source list of ex- 
isting processes and practices em- 
ployed in using, treating and control- 
ling industrial wastes. 

2. To assemble a tabulation of re- 
search projects concerned with utiliza- 
tion, treatment and disposal of wastes 

those underway and those contem- 
plated. 

3. To provide a list which will de- 
fine problems that confront given 
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industrial group and for which there 
is no satisfactory solution. particularly 
those which are common to more than 
one industry. 

The Committee elected the follow- 
ing officers: 

Chairman—Lyman Cox. Waste Dis- 
DuPont de 
Inc.. Wil- 


posal Consultant. E. I. 
Nemours and Company. 
mington, Del. 

Vice Chairman—Dr. Harry Gehm, 
National 


on Stream Improvement of the Pulp, 


Vechnical Director. Council 
Paper and Paperboard Industries. Inc., 
New York. N. Y. 

Louis F. Warrick. Chief, 
Technical Services Branch. Division of 
Water Pollution Control. Public Health 
Service. Federal Security 


Secretary 


Agency. 


The task committee also established 
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» 
5 


four major 


Two KIRK & BLUM Dust 
Control Systems serve the 


and room. 


Overhead conveyorized Pai 
Oven installed complete by KIR 


“task groups’. 


6 DIFFERENT 
By KIRK AND B 


These will 
act as working committees to carry out 
the functions of the committee at large. 


LUM/ 


@ 2 DUST CONTROL SYSTEMS 

@ DEGREASING AND ACID ETCHING VENTILATION 
@ PAINT SPRAY BOOTHS (INSTALLED ONLY) 

@ PAINT DRYING OVEN AND CONVEYOR 

@ MAKE-UP AIR SUPPLY SYSTEM 


A variety of problems in the Finishing Depart ts 
of NuTone Incorporated, were solved by KIRK & 
BLUM Engineers. Shown here are the various in- 
stallations which were designed, fabricated and in- 


stalled by KIRK & BLUM. 


Of special importance is the “Make-up” Air Sup- 
ply System which filters, heats and replaces air ex- 
hausted by the other systems, eliminating undesirable 
winter drafts. 

The wide experience of the KIRK & BLUM 
organization is at your service. “Clean Air ... the 
Invisible Tool” can do much to increase the efh- 
ciency of your operations. For more details and liter- 
ature, write The Kirk & Blum Mfg. Co., 2859 Spring 
Grove Ave:, Cincinnati 25, Ohio. 


FOR CLEAN AIR... THE 


DUST AND FUME CONTROL SYSTEMS 
INDUSTRIAL OVENS 


hikes _ “Make-up” air supply system replaces 
BLUM. 


air exhausted from plant. 


trical Equipment Manufacturing in- 
dustries. and the National Association 
of Manufacturers, sub-committees. 


They are: 

Task Group Food Industries, 
which will consist of sub-committees 
representing the following industries: 
Canning. Dairy. Corn, Fermentation. 
Distillers, Beet Sugar, and Meat. 

Task Group Il—Mineral Products. 
consisting of the Iron and Steel, Non- 
Ferrous Metals, Coal Mining, Other 
Mining. Petroleum. By-Product Coke. 
and Gas Industry sub-committees. 

Task Group Ill—Chemical Proces- 
sing. consisting of Chemical, Textile, 
Pulp. Paper and Paperboard, Tan- 
ning. Rubber. and Electroplating In- 
dustry sub-committees. 

Task Group |1V—General Industries, 
consisting of the Automotive and Elec- 
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The committee appointed Earl Dev- 
endorf, Director, Bureau of Environ- 
mental Sanitation. New York State 
Department of Health, to act as_ its 
liaison with the various State govern- 
ments. Vernon G. MacKenzie, Officer 

Charge of the Public Health Ser- 
vices Environmental Health Center, 
Cincinnati. was made the committee’s 
liaison with the Cincinnati laboratory. 

The Committee voted to hold its 
next meeting in Cincinnati, in October, 
to acquaint itself with the activities of 
the Environmental Health Center. Carl 
E. Schwob, Chief, Division of Water 
Pollution Control, Public Health Ser- 
vice, explained that the Cincinnati 
laboratory will serve as a valuable 


METAL 


source of information 


technical 
wssistance to those | tries cc: 
fronted with unfamiliar disposal 
problems. 


Parker Rust Proof’s ( \ifornia 
Plant in Operation 


The Pacific Coast plant of 
Rust Proof manulacturers 
Bonderite, Parco Compound. Pareo 
Lubrite and other metal preparatioy 
and cleaning products, is now jy 
eration at 3710 Fruitland Avyenye 
Maywood, Calif. 

The new plant has been established 
to bring to Western Industry the aj 
vantages and economies of quick sy 
ply and on-the-spot manufacture 
these widely used products. 

At the present time. says R. 
Englehart, executive vice president, 
many of the Parker products are being 
manufactured at the Maywood plav 
and more will be made there in the 


future. Warehousing of the ent 
Parker line at the new plant allow 
prompt service and shipments to 
metal working industries up and ( ; 
the Coast. 
Manager of the Maywood plan! ‘ 
S. N. Headlee, who has been Parkers 
Pacific Coast regional manager for (): : 
past several years. 
Surface Active Agents 
Become Surfactants ; 
To put an end to the wide-spread ' 
and growing confusion between - i 
thetic detergents other rela'ed 
“surface-active agents’, a new Wo! \ 


Surfactants. has been coined by 
tara Products. General Anilin 
Film Corp., and is presented to 
chemical industry to cover all ie 
tials that have surface activity, incu 
ing wetting agents. dispersants. 
sifiers. detergents and foaming age! 
This new term (Surfactant) 
copyrighted or trade marked. It ¢ 
a distinctive name to one of the f 
est-growing branches o1 the chen 
industry, with an annual production 
now of over 800 million pounds. 
Surfactants are the unique cher 
cals which concentrate in liquid + 
faces and interfaces. They lower *¥" 
face tension and tend to increase ' 
surface area. Some ac! 
agents by spreading quich'y over 
pores Others 
solid part 
facilitat 
keep fine 


ns and 


is. wellting 


surfaces and into 


into deposits of grease | 
cles and disperse then 
cleaning. Dispersants 
powders suspended i 


MI 
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av make obsolete the old- 


ids 
=. abel: Shake Well before 
l sing. . are used in insecticides, 
and agricultural sprays. 

Other -urfactants emulsify oils with 
water in | osmetics, creams and greases. 
still others generate lavish foams and 
suds in shampoos. while others sup- 


press the suds in washing compounds 


ysed in automatic washing machines. 
detergents may possess 


IN SAVINGS ON 


SOLVENT 


Synthetic 
many of these properties. but true de- 
iergents account for only about 150 
of the 730 brand-name surfactants now 

1 Boon the market. For lack of a general 

name. wetting agents and emulsifiers 

have been incorrectly called detergents. 
fhe new word, surfactants, ends this 
confusion and gives an apt name to 


CONSUMPTION 


f the entire burgeoning industry. The 
word, detergent. returns to its original 
ng and correct’ meaning. cleansing 


agent. 


Frederic B. Stevens, Inc. Adds 
to Sales Organization 


SOLVENT 
YAPOR 


Blakeslee Solvent Vapor Degreasers are engineered to 
give 100°; oil-free jobs with lowest solvent consump- 
tion. YES, through patented construction and opera- 
tional features, they actually USE LESS SOLVENT. 

They're time-saving too. Metal parts are rendered 
chemically clean and dry in a few seconds, eliminating 
tie-ups and rejects in subsequent finishing operations. 

Get the benefits of Blakeslee experience and superior 
performance in the Solvent Vapor Degreaser—engi- 
neered for you. 


Frederic B. Stevens. Ine. of Detroit. 
announce another addition to their 
sales organization in Mr. George D. 


‘revenson, of Cleveland. Ohio. 

Mr. Stevenson has an unusually di- 
\ersified business background, having 
pent some time with Bethlehem Steel 
Corp. Buffalo Electro - Refractories 
Corp. the Food Products Div. of 
Beech-Nut Packing Co. He also spent 
i brief time with Fisher Body Corp. 


You add less 


solvent daily 


to Blakeslee 


Degreasers 


BLACOSOLV 


DEGREASERS AND SOLVENT 
co., 


NIAGARA 


on methods and time study, and did 
similar work for the Addressograph- 


Nultigraph Corp. 


. BLAKESLEE CHICAGO 50, ILLINOIS 
NEW YORK, N.Y. TORONTO. ONT. | METAL PARTS WASHERS 
For the past six years he was asso- tions of district sales manager and 


Seorge D. Stevenson 


META 
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ciated with the Grand Industries. Inc. 
as industrial engineer. 

Mr. Stevenson will cover the Cleve- 
land and adjacent Ohio territory for 
Stevens. 


Pennsalt Names Hurley Sales 
Promotion Manager 


The appointment of Paul C. Hurley. 
/r.. as Manager of Pennsylvania Salt 
Wfg. newly-created Sales Pro- 
motion Department has been an- 
nounced by William P. Drake. vice- 
president in charge of sales. As head 
of the new department. Mr. Hurley 
will be in charge of advertising. pro- 
motion research. and the company’s 
salesmen-training program. 

Coming to Pennsalt in 1943 as a 
salesman, Mr. Hurley held the posi- 


1950 


merchandising manager before becom- 
ing attached to Mr. Drake's staff about 
a year ago. During the war he served 
as a Civilian Instructor for the U.S. 
\rmy Air Corps at the Advanced 
Mechanical 
Training operated by TWA. 

Mr. Drake emphasized that the con- 


School for Specialized 


-olidation of the advertising depart- 
ment. promotion research and_ sales- 
men training under one head was pri- 
marily for the purpose of assisting the 
Company's various sales departments 
to sell a greater volume and minimize 
sales costs through complete integra- 
tion of promotion planning. 


Electric Products Co. Appoints 
North Central Agents 


The Electric Products Co. of Cleve- 
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METAL PARTS 


DEGREASING, WASHING, DRYING 


OPTIMUS VAPOR DEGREASERS, all 
types, vapor, vapor-immersion, vapor- 
spray, and combinations of these. All 
sizes from small batch-type degreasers 
to custom-built monorail or cross-rod 
conveyor models. 

OPTIMUS METAL PARTS WASHERS, 


single or multiple-stage—screw drum or 


conveyor, mesh belt or monorail types. J. D. Johnson 

3 OPTIMUS DRYERS—embody a spe- 
cially designed system of adjustable founded background of sales and» 
directional jets, temperature, turbulence, search work, having spent about two 


and recirculation, to assure adequate 
drying after washing, before painting, ae 
and spotless drying after plating or search and Development Division. 0! 
polishing. the U.S. Army at the Detroit Arsenal 
We offer you our experience in plan- 
ning, designing, engineering and servic- 
ing metal cleaning equipment. Contact Office. Mr. Johnson will cover part of 
your local OPTIMUS office for informa- the western and = northern Michigay 
tion and advice on cleaning methods, or 
write us directly. 


“OPTIMUS” TRICHLORETHYLENE 


“OPTIMUS” PERCHLORETHYLENE 
The only degreasing solvents for all 
metals or combination of metals. More The Acme Mfg. Co.. of 1645 Hov 
ard Ave.. Detroit, Mich. have receni\ 


years in the latter field with the Rp 


With headquarters the Detroi 


territory. 


Acme Opens New Experimental 
Processing Department 


Warehouse stocks in all principal cities opened an experimental processing ¢ 
and industrial areas. partment for use in demonstrating 
SEND FOR complete catalog their automatic polishing and butling 


and additional information. 
OPTIMUS EQUIPMENT COMPANY 


equipment to prospective users ant 


for determining the best processing 


11 Water Street Matawan, N. J. 
Offices in principal cities methods for e parts. [hi 

department will be under the charg 
of Mr. Arthur Losey. Acme Sales ti 

: © E Q U I P M E N T gineer, 

‘ FOR CLEANING - RINSING - DEGREASING - PICKLING AND DRYING OF METAL PARTS This department will be one of th 


larges! and most complete displays 0] 
all types of automatic buffing equi) 
ment under power. Straight line. 1 


land, Ohio, have appointed The Alass tells the story of the firm’s first 20 
Company as their representatives in vears of operations. and shows. the 


tary semi-automatic and special ma 


: . chines will be set up on the displa 
the states of Minnesota. North and entire administrative staff and pictures eee 


and demonstration floor. This progres 
sive step by the Acme Mfg. Co.. to 
better serve their customers is in lin 
with their established poticy of pic! 
eering. which has brought recognized 


South Dakota. and the western coun- of the plant. The firm is a leader in the 


ties of Wisconsin. field of corrosion-resistant equipment 
With offices in’ Minneapolis. The — for the plating and chemical industries. 
Klass Co. will handle all the industrial © making pipe. tanks. fittings. heating 


lines of The Electric Products Co.; units. and other equipment in a wide 
leadership for nearly half a century. 

battery charges: electrolytic motor- variety of corrosion resistant materials. 

generators: general-purpose motor- loins Manhattan Rubber Honors 


generators: frequency changers; in- 


46 More 25-Year Employees 


Ine. Organization 


duction, direct-current) and synchro- 


nous motors: and direct-current) and Frederic B. Stevens, Inc., announce Forty-six employees of Manhatia 
synchronous generators. the appointment of J. D. “Don” John. Rubber Division, Raybestos-Manhat 
son, of Detroit. to their Sales Organ- tan, Inc., Passaic. N. J.. who complete’ 
Heil Equipment Co. Celebrates Salilal 25 vears with the company during the 
20th Anniversary Mr. Johnson is a graduate of the past year were honored recently al 1 
\ recent issue of the Heiline, offi. University of Detroit, where he re- the Sixth Annual Dinner 0! the 
cial house organ of the Heil Process cevied the Degree of Bachelor of Me- hattan Pioneers. The new 
cE Fquipment Co.. of Cleveland, Ohio, — chanical Engineering. He has a well- joined a group of more thay 000° 
\ 
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ployees oth services running from 
95 to sears, believed to be a record 
vn the North Jersey industrial area 
where lanhattan was one of the first 
companies to introduce the service 
emblem plan. 

The 16 new Pioneers received gold 
lapel buttons. while members enter- 
ing new five-year groups were pre- 
ented with additional diamond studs. 
}. L. Curtis. vice-president, with 57 
sears of service. and Charles Kuhn, a 
calesman in the company’s New York 
Office, with 56 years, are Manhattan’s 
oldest Pioneers. There are also five 
retired Pioneers with 50 or more years 


of service. 


McGean Chemieal Co. 
Moves Offices 


The McGean Chemical Co., manu- 
facturers of nickel salts and anodes for 
ihe plating industry have recently 
moved their offices from 25 Prospect 
\ve. to 10] Prospect Ave., Cleveland 
15. Ohio. The new offices are in the 
Midland Bldg. 


Sendzimir Receives Galvanizers 
Committee’s First Annual Award 
Tadeusz Sendzimir, vice president 
of Armzen Co.. and the inventor of 
the Sendzimir process of continuous 
galvanizing. was the recipient of the 
first annual award of The Galvanizers 
Committes, which is sponsored by the 
\merican Zine Institute. The presenta- 
tion of a bronze plaque. suitably in- 
scribed. marked the award to Mr. 
Sendzimir for fundamental achieve- 
ments in the art of galvanizing sheets. 
Mr. Sendzimir. who was born and 
educated in Poland, moved to Shang- 
hai. China in 1918 where he de- 
‘eloped his basic idea of continuous 
galvanizing without pickling or flux- 
ing. his first experiments being car- 
ried out on wire. In 1929 Mr. Sendzi- 
mir came to the United States and 


Tadewes Sendzimir, right, receives the first an- 

it award of the Galvanizers’ Committee from 

Schuler, Chairman of the annual award 
committee. 
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Du-Lite is the “tried and true” method for black 


oxidizing all parts of steel except stainless. Du-Lite 
is used for its attractive, rust-resistant finish on 
many parts for typewriters, business machines, 
fire arms, cameras, binoculars, razor blade holders, 
filters, aircraft engines, spark plugs, and many 
others. If this listing suggests that Du- Lite could 
advantageously be used on your product, do not 
hesitate to call for one of our qualified, technical 
field men. They are located within easy distance 


THE 


CHEMICAL CORPORATION 


110 RIVER ROAD — MIDDLETOWN, CONNECTICUT 
DO IT RIGHT WITH DU-LITE 


of all industrial centers. 


LITE 


then returned to Europe where his 
work was extended to strip coatings. 
In 1935. in conjunction with the Arm- 
co Steel Corp.. the Armzen Company 
was formed for the purpose of further- 
ing the inventions of Mr. Sendzimir. 

It is the purpose of The Galvanizers 
Committee to present a similar award 
each year in recognition of distingu- 
ished service and valuable contribu- 
tions to the galvanizing industry or 
related field. the recipient to be  se- 
lected by the Council of The Galvan- 
izers Committee which represents the 
sheet galvanizers in the United States 
and Canada. 


New Address for Industrial 
Chem. & Equip. Co. 


The Industrial Chemical & Equip- 


1950 


ment Co., formerly of Builders Ex- 
change, Minneapolis, Minn., announces 
that they are now located in their 
new offices at Avenue South, 
Vinneapolis 15, Minn. 

The new location affords consider- 
ably larger offices and warehouse space 
as well as increased space for chemi- 
cal laboratory expansion. 

Industrial Chemical and Equipment 
Co. specializes in sales and consulting 
to the metal finishing industry, repre- 
senting many of the nations leading 
manufacturers of electroplating.  de- 
greasing. and 


polishing equipment 


and supplies. In addition to their sales 


engineering. they maintain a_ large 
chemical laboratory where regular 


plating solution analysis are run for 
their customers. 
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Refinin 


ee 


How 


takes 


( LD hit-or-miss methods of refining gold, silver and platinum 


scrap and waste cannot keep pace with modern. scientific 


processes and faster, more accurate equipment. 


To do an accurate job today calls for special equipment and 


processes developed for each type of material. Years of study and 


experiment are in back of the processes and equipment we now 


use — and research keeps these methods and facilities up-to-date. 


This is the kind of “know how” you should demand if you want 
the full returns that are rightfully yours. At Handy & Harman 
you get them. Trained men, long on experience, concentrate on 


safeguarding the last fraction of value in your shipments. 


Send us your next Refining shipment — find out what real 


“know how” means. You're certain to find it profitable. 


HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 


Bridgepert, Conn + Chicege, til. + Los Angeles, Col. Providence, + Torente, 


Weaver Opens Plating Supply 

Firm to Serve Southwestern 

States 

E. Weaver has started an 
and supply company to 

service the Southwest states of Texas, 


Jam es 
equipment 


Oklahoma, Arkansas and Louisianna. 
Mr. Weaver's company will be known 
as the Weaver Equipment & Supply 
Co. and will be located at 610 May- 
born Drive, Temple, Texas. He will 
offer a complete service, including 
consultation, layout, trouble shooting, 
analysis, and supplying of equipment, 
processes and chemicals. 

Mr. Weaver's background of over 
15 years experience in the plating 
field includes 5 years in the plating 
laboratory of National Cash Register 
Co., Dayton, and 4 years as General 
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Agents in Principal Cities 


Foreman and Process Engineer with 
Hickok Mfg. Co., Rochester, New 
York. In Rochester he helped inaugu- 
rate metal finishing training at Ro- 
chester Institute of Technology, and 
taught Electroplating at that Institute 
for the night school. 

Among the companies represented 
by the Weaver Supply & Equipment 
Co. are Enthone, Inc., Roto-Finish, 
Williamsville Buffs, Lea, Singleton 
Lucite Products, and Belke Manufac- 
turing Co. 


Losey New Sales Engineer 
for Acme Mfg. Co. 


The Acme Mfg. Co., manufacturers 
of automatic polishing and_ buffing 
machines, 1645 Howard Street, De- 
troit, Mich., announces the appoint- 


METAL 


Arthur H. Losey 


ment of Mr. Arthur H. Losey as Sales 
Engineer for their entire line, 

Mr. Losey will also be in charge of 
the new processing department which 
the company has recently installed jp 
their new plant. 

Mr. Losey is well-known in the fin- 
ishing field, having spent 25 years 
working in the metal finishing indus 
try. Just prior to his association with 
Acme, he was District Sales Manage: 
in the Cleveland Area for Frederic 6 
Stevens. Inc. 


Electrochemical Industries 
Moves to New Plant 


Electrochemicals Industries. 


formerly of Leominster, Mass.. 
moved to new, modern, and_ large: 
quarters at Jacques St... orcester, 
Mass. where over 12.000 sq. ft. of floor 
space will be devoted to specialization 
in the plating and metallizing 
plastics and non-conductors. includ 
ing the application of brilliant coatings 
by spraying. and the plating of cop: 
per. nickel, gold, and_ silver. Con 
pletely modern equipment has been 
installed, and the operation of the 
plant will be under the direction of 
Dr. Harold Narcus, natione!|y-known 


expert in this field. 


The Electric Products Co. 
Appoints Washington Agents 


The Electric Products Co., of Cleve: 
land, Ohio, have appointed the Vuth- 
Richards Company as their represen! 
tives in the state of Washington and 
the panhandle of Idaho. 

With offices in Seattle, |) Muth- 
Richards Co. will handle a!) the ™ 
dustrial lines of The Electr: oducts 
Company. 
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Pennsal! ens New Sales 
Office in troit 
The P vania Salt Mfg. Co., to- 


d the opening of a new 


day ann ‘ 
District > Office to serve industrial 
customers Detroit and southern 
\ichigat 

Harry ©. Potts, District Sales Man- 
wer of Peunsalt’s Heavy Chemicals 


Departmer will be in charge. The 
jie is at Buhl Building, 535 
Griswold Street. Detroit. Also making 
their headquarters there will be W. B. 
Heavy Chemicals sales repre- 
ptative. and Willis J. Stoddard of 
the Special Chemicals Department. 


With the opening of the new De- 
troit oflice. Pennsalt is discontinuing 
its former sales office at its Wyandotte 
plant. Pennsalt maintains other sales 
ofices in Philadelphia and Pittsburgh. 
Pa.: Paterson, N. J.: Cincinnati, Ohio: 
Chicago. Ill: Appleton, Wis.; Bryan, 
lexas: Los Angeles, Calif.: Portland, 
Qre.. and Tacoma, Wash. 


on Mason New Sales Manager 
for Colonial Rubber 


he appointment of Donald E. Ma- 
nas General Sales Manager of Colo- 
val Rubber Co., Ravenna, Ohio, has 
ust been announced by Howard Far- 
i, executive vice-president of The 
Stoneware Co. and its affiliated 
mpanies, 

Mr. Mason was associated with The 

I. Goodrich Co, for over 8 years 
suning wide experience in the rubber 
ilustry. especially in solving special 
custom molding problems. 


Mr. Mason joined the B. F. Good- 


nald E. Mason 


METAL FINISHING. 
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LEADS WAY TO 
LOWER COST 


CHROMIC ACID 
TREATMENTS 


Possible cost savings in chromic acid anodizing, as well as in other 


metal treatments such as copper stripping, brass pickling, magnesium 


dips and chromium plating. are indicated through the use of oxidation- 


resistant cationic exchange resins. In a preliminary investigation by 


Mutual Chemical Company of America, certain commercial resins 


have been found to be stable in the presence of chromic acid. As a 


result, these resins may he used for removing dissolved metals from 


chromic acid solutions with the recovered chromic acid made avail- 


able for re-use. An added advantage is in minimizing the problem of 


waste disposal. 


Write today for a copy of “Regenera- 
tion of Chromic Acid Solutions by 


Cation Exchange” 


No. 65. 


Mutual’s Serial 


MUTUAL CHEMICAL CO. OF AMERICA 


270 MADISON AVENUE 


rich Co, upon receiving his B.S. degree 
in marketing from Ohio State Univers- 
ity in 1938. During the war he was 
associated with the Atlas Powder Co.., 
rejoining Goodrich at the end of the 
war in the Sundries Sales Division of 
the Industrial Products Department. 


Raybestos-Manhattan, Ine. 
Announces New Officers, 
Director 

George R. Weber was elected Treas- 
urer of Raybestos-Manhattan, Inc., at 
the annual meeting of the Board of 
Directors recently, succeeding W. H. 
Dunn, who has retired. W. S. Simp- 
son was elected as Secretary, and W. 
Ward Kievit a Director of the corpora- 
tion. 

In addition to his new responsibility 


1950 


. NEW YORK 16, N. Y. 


Mr. Weber has been a Director and 
Vice President of Raybestos-Manhat- 
tan. Inc.. since the formation of the 
Corporation in 1929 and is also Gen- 
eral Manager of the Uniied States 
Asbestos Division. Manheim. Pennsyl- 
vania. 


Mr. Simpson, recently appointed As- 
sistant General Manager of the Ray- 
Division, Bridgeport. Conn., 
has been a Director of the corporation 


bestos 


for two years. 


Mr. Kievit, who makes his head- 
quarters at the Corporation’s main 
office in Passaic. New Jersey. has been 
Secretary since 1946 and Comptroller 
since 1948. With his added duties as a 
Director he has relinquished his du- 
ties as Secretary. 
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@ Records on hundreds of Ohio Blow Pipe 


jobs prove without question that produc- 
tion output materially increased and em- 
ployee absence and complaints radically 
decreased after the installation of an 
Ohio System for ventilation of fumes from 
plating and rinse tanks and dust collection 
from grinding, polishing and buffing. 


Ohio Systems are not standard fit-all sys- 
tems. They are designed and engineered to 
meet your individual requirements. Ohio 
engineers, thoroughly experienced in their 
field, make a careful, exacting survey of 
your plant and an analysis of conditions and 
then plan the system that will meet most 
efficiently your special needs and conditions. 


Call, write or phone today and let Ohio 
engineers make a survey and give you, 
without obligation, an estimate. 


SY: 


rut 


ar 


Dust Collecting System 
for Buffing Machines 


Cyclone Type 
Dust Collectors 


Write today for free 
illustrated color folder 
showing you how an 
“Ohio” system protects 
your profits. 


ENGINEERS AND MANUF \ | 


Kraft Chemical Represents 
Better Finishes & Coatings 
in Mid-West 


Gerald Kraft, sales manager of 
Kraft) Chemical Company, 917 W. 


18th St., Chicago 8, Ill., has announced 
that the company has been appointed 
Mid-West sales 
Retter Finishes & Coatings, Inc... New- 
ark, N. 
plastic and chemical products. 

Kraft. large distributors of indus- 
trial chemicals of all types throughout 
the Mid-West. will carry substantial 
warehouse stocks of the Better Fin- 


representatives — for 


manufacturers of paint, 


ishes line in Chicago, Detroit and at 


oiher key points. Featured among 
BEC products is the high quality tech- 
nical grade Chromic Acid Flake, of 


which the Newark firm has recently 


BS 


AN AVENUE 


announced commercial production. 


Apex Chemical New Distributors 
for Optimus 


Vr. Laurence S. Watson, President 
of Apex Chemical Mfg. Corp., manu- 
facturers of alkali and emulsion clean- 
ers. is pleased to announce that Opti- 
mus Equipment Co. has appointed 
\pex Chemical Mfg. Corp.. 1745 W. 
Grand Blvd.. Detroit Mich.. as Ex- 
clusive distributors of Optimus Vapor 
Degreasers. Metal Washers. 
Dryers. Optimus ‘Trichlorethylene and 


Parts 


Optimus Perchlorethylene. 


In conjunction with the appointment 
of Apex Chemical Mfg. Corp. as dis- 
tributors, Mr. Watson also announces 
the appointment of Mr. Joel N. Cooper, 
as Sales Manager of the Industrial 


METAI 


Cleaning and Chemica! Sales 
Cooper, formerly with [)otrex Con 
for over nine years, has jiad wide e 


r 


perience in various sales and 


of the company’s business. He jg ed 
known for his contributions jy alkal 
and emulsion as well as solvent-vapo: 


degreasing. 
Klem Chemicals Adds Two 
Service Engineers 


Klem Chemicals. Inc.. takes pleasur 


in announcing the addition of ty, 


field service engineers to their staf 

Mr. Richard Collins will work 
of the main office of Klem Chemical 
14401 Lanson. Dearborn, Michivy 
and will service accounts in Detro 
and the Flint and Saginaw  seetiy; 
Mr. Collins is a graduate of the (; 
versity of Detroit in Chemical Eng) 
eering, and has had two years expe 
ence with the Harshaw Chemical (0; 
pany. 


Mr. Robert Furrow will be Klews 


Grand Rapids representative. and 
service accounts in western Michiza 
Mr. Furrow was formerly associate 


with the Detroit Ordnance District and 


the King Seeley Corp. 


Out 


Manufacturers’ Literature 


Vapor Degreasing Manual 


Optimus Equipment Co., Dept. 
Matawan, N. J. 


This firm has published a new boos 


let on vapor degreasing which gives 


detailed engineering information 

the process and the equipment usc! 
together with information on maint 
ance, installation, operating instr 


tions, solvent recovery. and mi 


other points of importance to the 
cessful operation of this versatile lea! 
ing method, A description of the var 
ous types of degreasing equipie! 
manufactured by the firni ts also 
cluded. Copies may be obtaine’ 
writing to the above address. 


Steam Cleaner Operation and 
Maintenance 


The DuBois Company. MI 


Cincinnati 3, Ohio. 


This firm has just published a 
page booklet on the operation 


maintenance of steam cleane! 
The booklet contains genera! 


ane 


formation on the steam « 
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natic diagram to illustrate 
its operating principles. One of its 
jeatures is a list of possible 

coil scale build-up which 
‘cam cleaner users to circum- 


simple 


principa: 
sources 
enables = 
vent these troubles. 

Other useful features are general 
formation on the use of steam clean- 
ors for most eflicient operation and a 
vat of Do's and Don'ts to obtain 
oreatest efliciency and economy and to 
maintain equipment in top operating 
condition. Finally, compound recom- 
»endations for various types of clean- 


ing jobs are given. 


Heavy-Duty Cleaning Compound 


Detrex Corporation, Dept. MF, Box 
wl. Detroit 32. Michigan. 


\ heavy-duty. alkaline cleaning 
compound that has been developed for 
the cleaning of steel prior to vitreous 
enameling. is deseribed in a_ folder 
has just been released by this 


firm. 


Telling the Age of a U. S. Patent 


Invention, Ine.. Patent Reporting 
Hiv. Munsey Bldg., Washington, D.C. 


This firm has just published a fold- 
er_entitled “Telling the Age of a 
(nited States Patent.” This folder lists 
ihe number of each Patent, Reissue. 
Design, and Trade Mark granted at 
the beginning of each calendar year 
trom 1836 to date. Anyone wanting a 
lree copy of this useful and interest- 
ing folder may have one without obli- 
zation by writing on business. letter- 
head to the above address. 


Surface-Active Agents for 
Metal Cleaning 
Monsanto Chemical Co... Dept. MF, 
Louis 4. Mo. 


Iwo non-ionie type surface active 
igents designed principally for indus- 
(rial use are described in detail in a 
new bulletin available from this firm. 
hey are Sterox No. 5 and Sterox 
0. 6, both polyoxyethylene thioethers. 
Hoth are compatible with anionic and 
cation type detergents and effective 
in hard water or in’ the presence of 
metallic salts. it is claimed. 


\ 


The five page bulletin includes data 
chemical and physical properties, 
solubility surface tension. Sug- 
tested applications in textile and 
netal cleaning operations are given. 


METAL FINISHING. 


July, 


BLACK 


MAGIC 


Speed up your finishing operations 
with fast acting and economical 


BLACK-MAGIC ONE BATH PROCESSES 
FASTER PENETRATION due to higher oxidation poten- 


tial and catalysis gives a fine, oxide black that will not rub off. 


QUALITY . . .. Laboratory control and 


uniformity. 


Send for the BLACK BOOK 


It contains the story of 
Black-Magic Finishes, 
also data on all other 
Mitchell-Bradford prod 
ucts. Free. Send today. 


244 MAIN $s 


BLACK-MAGIC OXIDE BLACKING SALTS 
WITCH-DIP & WITCH-OIL FINAL FINISHES 


Steam Hook-Ups 


Sarco Co., Dept. MF, Empire State 


This firm has just published the 
sixth enlarged edition, 64 pages. on 
Steam Hook-Ups for steam traps. air 
vents, and industrial temperature con- 
trols, with additional valuable techni- 
cal information. Copies are offered 
free to maintenance engineers who 
write on their firm’s letterhead. 


Flexible Vacuum Hose for Dust 
and Abrasives 


B. F. Goodrich Co., Dept. MPF, 
Akron, Ohio. 


Industrial vacuum hose, which han- 
dles dust, abrasive scrap and_ toxic 


1950 


highest quality chemical components insure 


TROUBLE FREE... . Each installa- 
tion engineered to needs of specific require- 
ments and periodically supervised by com- 
petent chemical engineers, 


Cut time and costs by consulting 


us at once! 


Nior 


STRATFORD CONN 


SILCO Gloss-Bose PROTECTIVE COATING 


MEAT TREATING SALTS. CLEANERS. ETC. 


fumes in many industries, is pictured 
and described in the latest catalog sec- 
tion on the subject issued by the 
above firm. Copies may be obtained 
by writing the company at its Akron. 
Ohio. headquarters. The publication 
pictures and describes the construe- 
tion of the various lines and types of 
hose. lists recommended uses and 
vives specifications. 
Surface Active Agents 

Carbide and Carbon Chemicals Div. 

Dept. MF, Union Carbide and Carbon 


( orp.. 30 East 42nd St... New York 17. 


\ new 6-page folder entitled “Ter 
gitol’ Surface-Active Agents” is now 
available from this firm. Properties. 
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uses. and specifications of “Tergitol” 
wetting agents 7 and P-28 and of 
Tergitol penetrants 4, 08, and EH are 
given. Data on average wetting times 
for the different products in various 
acid. base. and salt solutions are pre- 
sented, along with information on the 
effects of organic solvents on wetting 
time. A useful table for the selection 
of the most efficient Tergitol surface- 
active agent for any given application 
is featured. 


A technical data sheet on the new 
Tergitol dispersant TMN-650 is also 
offered. A surface-active agent of the 
non-ionic type, TMN-650 is a 100 per 
cent active product claimed to be com- 
patible with anionic, cationic, and non- 
ionic surface-active agents. It is use- 
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URRENT Quora TIONS 


NEWARK 5, N. J. 


ful as a wetting agent, emulsifier, and 
lime-soap dispersing agent, especially 
for any operation in which the prob- 
lem of insoluble metal-soap formation 
exists. 

Copies may be obtained by writing. 


New Bulletin Features Protection 
for Shot, Sand Blasters 


Mine Safety Appliances Co., Dept. 
MF, Braddock, Thomas & Meade Sts., 
Pittsburgh 8, Pa. 


A new 4-page bulletin describing 
personal protection equipment for shot 
and sand blasters has been prepared 
hy Mine Safety Appliances Co. 

Featured in the bulletin are the 
M.S.A. Abrasive Mask and MLS.A. 


Blastfoe Abrasive Helmet—two §air- 


METAL 


line-type respirators wil 
hoods for protection agai: 
ful dusts and high veloc; 
found in shot and sand bla. 
Approved by the LU. s. 
Mines. both units employ 
air under precise contro! provide 
breathing safety for the weary. 


rotective 
ne harm. 
ibrasives 
rooms 
ureau of 


mpressed 


Also included in’ the bulletiy are 
photographs and detailed formation 
on M.S.A. Air Supply Accessories, jp. 
cluding a diaphragm-type air 
pressor. the M.S.A. Clean Aj, Blower, 
valves. filters and pressure regulators 

Write for Bulletin No. CS-26. 

Chlorine Treatment of Water 


Fischer & Porter Co.. Dept. VF. 
Hatboro, Pa. 


A bulletin entitled “Chlorine Treat. 
ment of Municipal Water.” has jus 
been released by this firm. It summar 
izes present-day processes and equip. 
ment, providing a yardstick for check. 
ing either present facilities or possible 
future requirements. 

Flow diagrams and illustrations con. 
tained in this bulletin describe the use 
and advantages of process instrumen. 
tation in municipa! water treatment. 


Tumb-L-Matie Process 


Lupomatic Industries, Inc., Dep! 
MF, 4510 Bullard Ave., 66,\.)5 

This firm. manufacturers of the 
Tumb-L-Matic line of equipment. com: 
pounds and supplies, has just issued 
two new illustrated bulletins that give 
complete specifications on two types 
of tumbling barrels. 

Bulletin No. XL-50° describes type 
XL wet-process tumbling barre!. which 
can be used for deburring and cutting 
down forgings 
and for wet ashing of plastics. The 
“XL” features self-aligning 
bearings, sturdy framework. and 4 
dependable chain drive from a heavy: 
duty motor. It is made in six standard 
sizes with single tumblers, or in mul: 
tiple units containing up to as man) 
as six tumblers, either entirely @ 
closed or with open frame Tumb-L- 
Matic XL can also be adapted for we! 
ball burnishing operations. 

Bulletin No, MU-50 covers !umb-l- 
Matic’s F and S multiple unit tumbling 
barrels for either wet or dry process 
Both types of multiple unit barrels ar 
used for heavy production urrne 
and for cutting down and nishing 
wood, plastic and metal pe Model 
is a horizontal mu! unit. 


stampings. castings. 


heavy 


FINISHING, July, 195° 
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ilable open or fully enclosed 


me. M is a vertical multiple 
unit with frame construction. 
“These are independent and 
he al od in any multiple form 
the quirements of floor space 
4 headi They are available en- 
‘ly enclosed or with open frame 
nstructi with tumblers arranged 
vertically horizontally. Different 
o. of products and operations can 
scheduled simultaneously. making 
jlable large volume capacity. This 
flexibility Is possible because each 
tmbler in a multiple unit is adjusted 


he speed required for its particular 
yess and work. and each is started 
nd stopped by an individual clutch. 

General recommendations of the 
amb-L-Matic compounds that will 
cive best results for each type of bar- 
rel are offered in each bulletin. For 
free copies write directly to the above 


address. 


‘New Booklet on the Wheelabrator 


imerican Ve heelabrator and Equip- 
nent Corp.. Dept. MF, 19 South Byr- 
hy St. Mishawaka, Ind. 


‘The Airless Wheelabrator . . . 
What It ls... and What It Will Do” 
: the title of a revised booklet just 
published by this firm. 

lhis new 24-page booklet, as the 
tle implies. explains the Wheelabra- 
tor method of airless blasting, de- 
cribes the various types of machines 
aailable. and discusses the applica- 
tion of this process to various metal 
cleaning. finishing. and shot peening 
problems. Typical parts cleaned in the 
machine are pictured along with actual 
istallations of the various types of 
equipment. The text is amplified by 
}holographs. line drawings, and dia- 
grams, 

\nyone interested in knowing about 
His airless abrasive blast cleaning 
poe will find the answers to many 

f their que — in this new catalog. 
‘copy may be obtained free by writ- 


ne 


News from California 


The California Department of In- 
wirial Safety is making available in 
rinted form to members of the plat- 
ng industr opies of the new Cali- 
‘omnia fener! industry safety orders 
7 ta an effective early this year. 
the new ‘ers, promulgated after 


METAL ‘INISHING, 


| a This Program Gives You 
‘PERMANENT PROTECTION 
During METAL FINISHING ! 


To help you permanently control corrosion of equipment used for metal 


anishing, 


Haveg Corporation offers you this 2-point program: 


1. Personal cooperation in the engineering and in- 
stallation of Haveg tanks and other equipment 


2. Complete manufacturing facilities to mold Haveg 
equipment to fit your individual needs 


This means a permanent solution to your corrosion problems during met- 
al finishing. That’s because molded plastic Haveg is resistant throughout 
its entire mass to practically all solutions used for finishing metals. More- 
over, you have equipment virtually tailor-made for longer service life, 
improved production. Many standard shapes available—including tanks, 
piping, fittings, valves, etc. Write for new Haveg Engineering Bulletin F-6. 


"an 
-HAVEG CORPORATION 


NEWARK68,DELAWARE 


FACTORY: MARSHALLTON, DEL. - TEL. WILMINGTON 3-8884 
HOUSTON 6 


CHICAGO 11 CLEVELAND 14 HARTFORD 


DETROIT 11 LOS ANGELES 13 SEATTLE 1 


1201 Palmolive Bldg. 550 Leader Bldg. 57 Farmington Ave. 4601 Montrose Blvd. 2832. Grand Bivd. 601 W. Fifth St. Vance Bidg 


Delaware 7-6266 Cherry 7297 Hartford 64250 


Jackson 2.6065 


Madison 1575 Mutual 8955 Eliot 0890 


July, 


five years of work, modernize safety 
rules in line with the requirements of 
new methods and processes, new types 
of machinery and new industries. 


Allied Metal Treating Co. has open- 
ed a new plant at 359 West Del Monte 
Street, Pasadena. Calif.. with Russell 
Lowrey, well known metallurgist., as 
supervisor. 

Jack F. Brossart. Pacific Coast man- 
ager for the /ndustrial Filter & Pump 
Manufacturing Co., Chicago, left Los 
Angeles on May 15 for several weeks 
of main-office contacts in Chicago and 
the adjacent area. 


1950 


Littlejohn, 2326 East 38th 
Street. Los Angeles, has been named 
factory representative for Poly Prod- 
ucts, Pasadena, Calif... manufacturers 
of grinding and polishing equipment. 


Gerald L. of Spokane, 
Wash., has purchased the Northwest 
Plating Co., Spokane, from John 
Matthews, Jr. Mr. Shirley formerly 
was associated in various metal fin- 


Shirley, 


ishing capacities with such firms as 
Cascade Fixture Co., Seattle, and 
Spokane oo Co. and Brown-John- 
son Electric Co., of Spokane. 
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DeLuxe Hard Chrome Service, 1559 
E. Woodbridge, Detroit recently ap- 
pointed Buck M. Rogers as General 
Sales Promotion Manager. The an- 
nouncement was made by R. A. Stulz, 
president. The company is engaged in 
Lard chrome plating of tools. dies and 


gauges. 


Like many other platers, you may 
have a pet plating idea or gadget or 
mechanism that you feel could make 
you a lot of money—if you could only 
afford to get it on the market. 

Joe Wagner, of Wagner Bros., Inc.. 
100 Midland, Detroit is interested in 
those ideas of yours and his company 


MOTOR 
PLATING NEWS 


items are results of this policy. 


is willing, if the idea is sound, to fy 
develop it, manufacture it and 
tribute it nationally. He recognize 
that many good plating items are {! 
result of a practical man’s thinking 
and would be an asset to the trade i 
marketed. Several of Wagner's newes 


BEAM-KNODEL CO. 


Metropolitan Distributors 
HANSON-VAN WINKLE-MUNNING CO. 


Complete Service for Metal Finishing 


Products Listed Below Available in New York 
Stock With Reasonable Exceptions 


GENERATORS 
Anodes, All Kinds Tallow Nickel Salts 
Brushes Rouge Salts 
yanide 

Tonks, All Kinds 
Chemicals Cleaners Plating Barrels 
Tripoli Comp. Emery Polishing Wheels 
Acme White Finish Glue Polishing Lathes 


195 LAFAYETTE ST., COR. BROOME 
Phone CAnal 6-3956-7 NEW YORK 12, N. Y. 


FILTERS 
MAIZO LEA Buffing 
Drying Polishing 


Materials PRODUCTS 


Take the bugs out of hot weather zinc plating! 


THROWS DOWN HEAVY METAL 
IMPURITIES. 


REMOVES EXCESSIVE CARBONATES 


° d 
Effectively cleanses your zinc solution of cadmium, copper lead 
tin, mercury, and like contaminations. 


Prevents harmful accumulation of carbonates. 
No filtering required. No waiting period. Economical. 


WRITE FOR A FREE SAMPLE © 
(Enough to treat 240 gal. of zinc solution’ 


sephur Products Co. /nc. 


Greensburg 7. Pa. 
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ylet. formerly of the De- 


Chester 
trait office of the Harshaw Chemical 
has joined the Glenvale Products 


orp. 116 Beaufait. Detroit as plat- 
superl! endent. Chet leaves Har- 
haw after 15 years of sales and serv- 
cing their products and takes with 

a wealth of plating know-how. 
Products are manufacturer 
nd platers of automotive refrig- 


rator die cas stings 


lohn Me died in Detroit 
» latter part of March. He had been 
with the plating industry 

come 25 vears as chemist with 
General Motors Ternstedt Division, 
vited Platers. Inec.. Grand River 
ating Co.. all of Detroit. and with 
baton Mfg. in Cleveland and the Trilex 
Corp. in Wavne. Mich, 


Gene Lyons. of Harding Mfg. Co, 
etroit died on \pril 30. 1950. He 
vas employed as plating foreman by 
Harding. Previously. he had spent sev- 
ral vears in the same capacity at 
Metal Process Corp. 
Charles H. Awkerman. chairman of 
he board of the Udylite Corp. died 
May Oth in a LaJunta. Colorado hos- 
ital, 
He came to Detroit in 1917 with 
ie Parker Rust Proof Co. be- 
ime president when the Parker Co. 
rganized the Parker-Wolverine Co. 
\hen that firm was taken over by 
d\lite, Mr. Awkerman became board 
hairman of Udylite and retained a 
directorship wd ha arker Rust Proof Co. 
he McGean Chemical Co., of Cleve- 
and. announces the opening of a De- 
roit office to serve the Detroit area. 
A. Hopkins, district’ manager. 
vill now operate from Room 1522. 
'nion Guardian Bldg.. Congress and 
Griswold Sts.. Detroit. The telephone 
umber is Woodward 1-5260. 
Wedleer Mfg. Co., Rochester. Mich.. 
vill now be known as Higbie Mfg. Co 
The new name recognizes the close 
‘sociation of Carleton M. Higbie. 
resident. with the company's growth, 
Ihe company’s four divisions will not 
allected in any way by the change. 
Ms four divisions will remain as dis- 
* operating entities. They are Avon 
Division. Ge neral Crafts Divi- 
- McAleer Mfg. Division (makers 


buffing compounds } and the Bron- 
“On ( 
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GOLD and RHODIUM 
PLATING SOLUTIONS 
HEADQUARTERS 


« Made in All Colors 


Colors Constant 
© Brilliant Finish 
Tarnish Resistant 
Bottled By Troy Weight 


Ready For immediate Use 


DAVIS-K—makers of GOLD PLATING SOLUTIONS—prepared in all 
colors that produce hard, tarnish-resistant, color constant deposits. 


Compounded from U. S. Treasury GOLD and highest (C.P.) chemicals. 
Sold by troy weight—certified 100% gold content. 


Solutions are simple to operate and maintain. 

ANTIQUE SOLUTIONS—Deposit gold and antique in one 
operation—produce uniform finish—simple to operate. Your 
samples plated at no charge. 


We welcome inquiries pertaining to precious metal plating problems. 
Distributors of Bakers’ lustrous RHODIUM SOLUTIONS, that produce 
a long-lasting white finish. 


“Where glittering elegance reflects lasting quality’ 


DAVIS-K PRODUCTS CO. 


54 West 22nd Street ORegon 5-0094-5 New York 10, N.Y. 


pomestic WIENINA® ume 
ROCKWELL BRAND 


ABRASIVE FOR USE IN 


COMPOSITIONS and STEEL POLISHING 


Inquiries—Domestic and Foreign—Solicited 


ROCKWELL LIME COMPANY 


QUARRIES OFFICES 
MANITOWOC 228 NO. LA SALLE ST. 
WISCONSIN CHICAGO 1, ILL. 
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Stockholders of Udylite Corp., have 
approved the company’s negotiated 
Frederick B. 
manufacturers of foun- 
plating equipment and 
polishing and buffing compounds. 
The purchase agreement was reach- 
ed in January, but consummation was 
made dependent on approval by stock- 


agreement to acquire 
Stevens, Inc., 
dry supplies, 


holders of both concerns. Stevens will 
now be operated as a wholly-owned 
subsidiary of Udylite. 

To Udylites’ five Detroit plants now 
will be added Stevens’ plants in De- 
troit, Buffalo. New Haven. Windsor 
and Springfield, O. 

The Detroit Section of the Electro- 
chemical Society was elected to mem- 
bership in the Engineering Society of 
Detroit at the March meeting of the 
Board of Directors. The Detroit Sec- 


tion thus became the 37th Afhliate So- 
ciety of the ESD, the largest engineer- 
ing society of its kind in the world. 
Officers of the Section are Chester 
Borlet, Chairman and Margaret Baty. 
Representatives to the Affl- 
and R. 


Secretary. 
iate Council are Glenn Coley 
Saltonstall. 


i 
(hee 


RELATED?...YES SIR! 


Hard to remove buffing compounds are related to 
negative cleaning and poor plating results. 
SOLUBAR BUFFING COMPOUNDS give better cleaning along 


with top notch cut and color results. 


APLEY N. 


PLANT: 
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AUSTIN COMPANY 
BUFFING COMPOUNDS, INDUSTRIAL METAL CLEANERS 
PEQUABUCK, CONNECTICUT 
SALES OFFICE: 75 FEDERAL STREET, BOSTON 10, MASS. 


The Detroit: Section, one of ten 
local sections of the Electrochemical 
Society, enjoys particular distinction 
this year in having one of its members 
elected as national president. He is 
Dr. Alfred L. Ferguson, Professor of 
Chemistry at the University of Michi- 
gan. 

H. J. Breithart is now employed by 
Wagner Brothers, Inc., 400 E. Mid- 
land, Detroit, polishing and plating 
suppliers, as salesman. He was for- 
merly with Divine and Yerges Buff. 


Letter to the Editor 


Carbon Disulfide for Silver 
Brightener 
Walter A. Raymond, Editor 
Vetal Finishing 


Dear Mr. Raymond: 

| read with considerable interest 
Marvin Rubenstein’s article on addi- 
tion compounds in electroplating. | 
am in full agreement with him on the 
possible use of sequestrants in the 


plating industry. It is 
untapped field, as far 
cerned, as pointed out 
and in “Where Do \\o Go Fy, 
Here—Part 1”, which appeared jn th, 
March 1949 issue of Meta! Finishiy 

The purpose of this let) 
is to provide the answer to Ryber. 
stein’s statement. “The reasons why 
carbon disulfide was tried by 
silver platers .. will probably never 
be known,” if someone else has »)) 
already done so. 

The reason is well known and js 
given by R. E. Leader in his definitiy, 
“The Early History of Electro-Silyer 
Plating” presented to the British |p. 
stitute of Metals in 1919. According 
to Leader, “William Millward, alread; 
mentioned as one of Elkington’s work. 
men, noticed that metallic articles i 
a vat [silver plating]. also containing 
wax molds treated with a solution of 
phosphorous in bisulphide of carbo 
took on a bright appearance. Folloy 
ing this up he convinced hims 
rightly that to the bisulphide of carbon 
was attributable this magic touch. \! 
Elkington gave him £400 for his 
cret.” 


tically 
Ve are con. 


his paper, 


eT however. 


Specials Are Economizers 


‘*TORTSWELDED special fabrications are 
cost savers because they are designed for 
specific plant conditions. For example, this tank- 
within-a-tank fabrication is a special separator 
used for reclaiming a grinding solution for re-use. 
Consult us freely for design help when in need of 
separators or other special fabrications. 


42 Stone Street 


Wwe 


LOING COMPANY 


In CORPORATED 


MERIDEN, CONN. 


Manufacturers of Welded Fabrications to Spe sai 
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Lea n goes on to point out 
that M d's brothers, Richard and 
Arthur vell as Morris Lyons, al 
operato Elkington’s Silver Plating 
Plant. | the goings on and 
prompt id the “secret” to Elking- 
bil rest’. competitor! The two 
ompetit ultimately joined forces 
and there resulted among other things, 
the patent bearing the name of Mill- 
ward and Lyons... And that is why 


cS. was tried by the early silver 
platers. 

(he presence of carbon disulfide on 
the wax molds was due to the fact that 
a method then in vogue for producing 
conductive coatings on non-conductors 
vas to dip the object in a solution of 
phosphorus, the object so treated then 
jeing coated with a silver nitrate solu- 
tion. The phosphorus reduced — the 
-ilver salt to metallic silver thus pro- 
ducing a conductive coating on the 
object. Phosphorus is not water soluble 
but is readily soluble in CSe, and for 
this reason carbon disulfide found its 
way into the plating tanks. 

| hope this clears up the mystery. 
Sincerely yours, 

JosepH B. KUSHNER. 


Wide 


FINIS 
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DEBURRING 
WILL CUT 
GRINDING 
COSTS 


Motor Driven Tilting Tum- 
bling Barrels for cleaning, 
polishing, grinding, deburr- 
ing, sanding, burnishing and 


selection of metal 
finishing equipment on hand. 
Write for FREE folder ‘'P’’. 


am J. HOLLAND & SONS, INC. 


MANUFACTURERS * DEALERS 


276 SOUTH NINTH ST. © BROOKLYN, N. Y. 
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Associations and Societies 


AMERICAN ELECTROPLATERS’ 


SOCIETY 
Cincinnati Chapter 

The Cincinnati Chapter of the AES 
had a very interesting meeting in 
April at the Cincinnati Engineering So- 
ciety. when thirty members turned out 
to a very fine dinner to welcome Dr. 
E. J. Stareck, Director of Research. 
United Chromium. Inc. After dinner. 
ten additional members appeared on 
the scene to enjoy two movies on jet 
aviation and television. 

Dr. Stareck then presented a highly 
educational story on “Electro-color 
and Patternplate” which was thorough- 
ly enjoyed by all present as was at- 
tested by the lively question period 
which followed. 

Members of the Cincinnati Chapter 
were sorry to learn that their immedi- 
Fred Brune, was 
Cincinnati 


ate past President. 
transferring from the 
Chapter, due to the fact that he has 
been appointed to a new position in 


Marion. Ohio. 


various other applications. of plating racks. Holds any temperature for a 
which set (between 300 and 450°F.). Layout wing | 24. 36° (48° 
of efficient Rack Coating Department and | | 
complete information on BEL. KE Electric | v0.8. 605 $1 
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Automatically maintains correct preheating 
and curing temperatures for proper coating den. 


Ovens in Bulletin 1061. 


Service Engineer, or write. 


May Meeting 


Twenty-seven members ef the Cin- 
cinnati Chapter were present for din- 
ner for the final formal meeting of the 
year to welcome Dr. F. A. Lowenheim, 
Metal & Thermit Corp.. Woodbridge. 
N. J. Ten members ap- 
peared after dinner to witness two 


additional 


inovies on television and atomic en- 
ergy. 

A. Blount called the 
meeting to order. announcing that this 


resident Ezra 


was Past President's night with three 
former Presidents present. The Secre- 
tary read a Resolution honoring Fred 
G. Brune’s services as immediate Past 
President. This Resolution was unani- 
mously adopted with an ovation which 
unfortunately Brune was not able to 
witness since he has moved to Marion, 
Ohio. 

It was announced that Chas. T. 
Nuzum, R. D. Miller and Ezra A. 
Blount would serve as Delegates to 
the Convention in Boston, while Fred 
L. Hintze would be an Alternate. 

The President then asked for a dis- 
cussion on the Proposed By-Laws for 
The Cincinnati Chapter which had 
been sent to each member. The By- 


Automatic Oven Cures 
Rack Coatings Better 


Inside MODEL 


cmicaco $495 $605 $780 


Ask your BELKE 


Other sizes to 
specifications 


947 North Cicero Ave. 
Chicago 51, tll 
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Laws were approved as drawn up. and 
forwarded to the A.E.S. Law Commit- 
tee for their review. 


Carl Claybaugh presented a report 
on the Annual Stag Picnic which will 
be held on July 7 in Mt. Airy Forest 
with members of the Dayton Chapter 
as our guests. baseball be- 
tween the two Chapters will be a 
highlight of the festivities. 


The meeting was then turned over 
to Dr. Lowenheim who talked on the 
Klectroplating of Tin. discussing both 
its present uses as well as its potential 
uses, He pointed out the properiies of 
tin-zinc, and its advantages in being 
economical to use. The speaker sug- 
gested that tin was very easy to plaie. 
and then gave a history of iin’ wiih 
the evolution of plating on iin. 
illustrated 
with slides which showed the advan- 


His talk was profusely 


tages and disadvantages of both acid 
and alkaline baths as well as_ the 
pounds of metal plated and the time 
to deposit same. Dr. Lowenheim spent 
considerable time discussing his de- 
velopment of potassium stannate solu- 
tion demonstrating its advantages over 
Sodium Stannate Baths. He concluded 
his talk in stressing the importance of 


anode reaction on stannate solutions 
with emphasis on anode behavior. 

A short question and answer period 
followed after which the members en- 
joved a bull session as the guests of 
Chipman Supply Co. 


Southeastern Branch 


The Southeastern Branch of the 
\.E.S. held its regular monthly meet- 
ing on May 12th at the Robert Fulton 
Hotel. 

Due to the amount of business to 
be taken care of, and this being elec- 
tion night for the Branch, the meet- 
ing was called to order at 6 P.M. The 
following officers were installed for the 
coming year. 

FE. J. Slemons, President. of Spartan- 
burg. S. C.; D. J. Griffin, st. Vice- 
President. of Birmingham, Ala.: Geo. 
W. Taylor, 2nd Vice-President. of 
Jacksonville, Fla.: Wm. T. Weymouth, 
Secy. & Treas., Atlanta, Ga.; Dr. 
Fred W. Cox, Librarian. 
Tech., Atlanta, Ga. 

Board of Managers—R. FE. Norman, 
Birmingham, Ala.; H. R. Stogner, At- 
lanta; C. H. Hohner, Atlanta. 

It being customary for the Branch to 
send one delegate to the Convention 
with an expense allowance. our good 


Georgia 


friend Dr. Fred W. Cox 
as our choice. The followin members 
were appointed by our president 4, 
serve with him at the Convention, 
Delegates. Dudley Smith, Spartanburg. 
S. C.; Carl Cartledge, Atlanta. Alter. 
nates, J. Slemons, Spartanbury.- 
H. R. Stogner, Atlanta: and Geo, Wf. 
Taylor, Jacksonville. Fla. 

It was moved and seconded that thp 


elected 


June meeting would be held on June 
30. 


At this time after some discyssic, 
a motion was made and seconded tha 
a copy of our minutes be sent to 
Vetal Finishing each month for pul 
lication, also that our President ap. 
point publicity chairman for the 
purpose of obtaining some much-need. 
ed publicity from our local news. 
papers. The appointment to be mad 
al our next meeting. 


Our business attended to. we wer 
then served a very good steak dinner: 
24 members and guest were presen! 
Our guest speaker of the evening |); 
R. V. Vanden Berg, of the Aluminun 
Company of America was then intro 
duced by Dr. Fred W. Cox. Dr. Van 
den Berg presented a very interestin: 
and illustrative program on the plat. 


KOCOUR 


4802 S. St. Louis Ave. 


TEST SETS FOR 
ALL PLATING NEEDS 


EASY ...No knowledge of chemistry required 


Q UICK. ee Direct reading 


Write for Literature 


Ni—Anodes 


BUYERS 
of any QUANTITY 
of the following SCRAP 


Ni—Peelings, Strippings, Nodules, Trees 
Cr—Strippings, Nodules, Trees 
Ni—Deposited Iron Hooks, Racks, Hangers 
Tin—Plating Residues 


Cadmium—Trees, Strippings, Nodules, 
Residues 


Molybdenum—tTungsten 
Gold—Silver 
Platinum—Scrap, Residues, Strippings 


co. 


Chicago 32, Ill. 
Specify Kocour Sets From Your Supplier. 


METAL 


35th & Moore Streets, 


FINISHING, 


Write indicating 
grade and quantity available 


METALLURGICAL PRODUCTS CO. 


ESTABLISHED 1909 
Philadelphia 45, Po. 
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of alloys. The audience 


tention complete throughout the 
| considerable discussion 


followed 
Los Angeles Branch 


trol and analysis of plating 
was the subject of a talk 


he con 
solutions 
vresented at the educational session 
Los Angeles Branch. 
Electroplaters Society, on May 10 by 
ceoree Kent. a member of the South- 

California plating supply firm of 
Shepard & Kent. 

He emphasized that while it is not 


ecessary to make professional 
nemist out of each plater. a knowl- 
edee of the fundamentals of solution 
nalysis and possession of basie lab- 
yatory test equipment are practically 
“yusts” in the modern plating shop. 
lhe chief object of his talk was to 
\plain how the average plating shop 
perator could acquire the necessary 
knowledge to solve routine solution 
roblems or. at least. to put him in 
sition to know what to do until the 
this 
ise being a professional chemist. or 


‘doctor’ comes the doctor. in 
solution expert. 


He referred the members of the 


branch to the annual Guidebook-Di- 
rectory published by Finishing Publi- 
cat‘ons, Inc., as a source of practically 
all the information a plater might 
need in order to establish a solution 
control laboratory in his shop and 
how to operate it profitably and effec- 
lively. 

The 


by President 


session was directed 
Richard Wooley, of 


Lnited Chromium. Inc. The branch’s 


business 


new procedure for expediting meet- 
ings was employed. Under the new 
plan. all business matters are first 
thrashed out by an executive commit- 
tee which meets prior to the general 
imeeting. The committee's recommen- 
dations are usually accepted and acted 
upon by the membership. The system 


cut a full hour from the usual iime 
devoted to the business sessions. 
The executive committee recom- 


mended that the June meeting of ihe 
branch be moved forward to June 7 
in order not to conflict with the Bos- 
ton convention. The recommendation 
for amounts of travel expenses to be 
allowed the delegates to the national 
convention also were approved. 

John F. Beall reported on the status 
of the sustaining membership commit- 


tee. and suggested that eastern and 
mid-western firms which have branches 
in California might be persuaded to 
assign one of their various sustaining 
memberships to the West Coast in 
order to bolster this section’s claims 
for a research project. The concensus 
of opinions was thai ii was very prob- 
that 
three or four research project) mem- 


able some firms which support 


berships, might be persuaded to enter 
one in the name of the Pacific Coast 


division. 


Guests introduced included Arihur 
Heath. of L. H. Butcher Co.: Aeith 
Holzclaw. of tndustrial Electronics & 


Bert Nea! 


Forsberg. of the George E. 


and Carl 
Nichols 
Co.. Frank O'Dell’s application for 


Transformer Co.: 


membership was approved. 
Detroit Branch 


The April meeting of the Detroit 
branch of the AES was held Friday. 
the 14th. at the Statler Hotel. The 
new oflicers elected by the branch 
members were: 

Ek. A. Hahn, President: F. L. Clifton, 
Ist Vice-President: H. FE. Head, 2nd 
Vice-President: /. Gurskt. Sec’y-Treas- 


urer: C. Porlet. Board of Managers: 


BUFF 


with little change in 
present equipment 


High speed means greater 
production; more output 
from present equipment. 


Investigate Potassi 
for both new and existing 
—to increase your output . 


your costs per article plated. 


Paling Soced 
Because with Potassium 
Stannate current effici- 
ency does not fall off 
with higher cur- 
rent densities. 


um Stannate 
applications 
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Cotton Buffs 
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Over Half a Century 


‘o fit ail 
mens 


Write for literature! 
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New 1950-51 officers of the Detroit Branch: 


(Left to Right) Ed. Hahn, Pres.; 


Frank Clifton, 


Ist V.P.; Herb Head, 2nd V.P.; John Gurski, Sec’y-Treas.; Walt Pinner, Alternate; Lee Morse, 
Delegate; L. C. Borchert, Educ. Chairman; Bob Redmond, Delegate; Dick Saltonstall, Alternate; 
Chester Borlet, Board of Managers; Cleve. Nixon, retiring President. 


L. C. Borchert, Educational Chairman; 
R. L. Redmond. Delegate: L. M. 
Morse, Delegate; F. L. Clifton, Alter- 
nate; W. L. Pinner, Alternate; and 
R. B. Saltonstall, Alternate. Sixteen 
new members were also elected to 
membership. 

The speakers of the evening were 
J. Homer Winkler. Technical Advisor 


Harold W. Faint, of Industrial Filter 
and Pump Co. 

Mr. Winkler talked on “Electrode- 
position in the Printing Industry.” 
His talk covered electroforming, elec- 
trotyping and chromium plating of 
printing surfaces. 

Mr. Faint’s talk, “Recent Filtering 
described some of the 


The Detroit Branch | acquired g 
new official photograp| 


Tiedeman, of Wagner Ine. 


Eleventh Annual New 
England Regional Meeting 


There must have been weathy 
man on the committee charge of 
picking the date for this year's Vey 
England Regional Meeting. for the da, 
chosen turned out to be the first warp 
and pleasant day of Spring. as befits 
the eleventh annual holding of thi 
affair. The meeting was held at thy 
Hartford Club, in Hartford, Cony 
and was very well attended. Two hyp. 
dred men and one woman were o) 
hand for the technical sessions. (Pg 
ters in New England should take q 
lesson from genial “Cy” 
seems to be the only one possessing 
enough charm as to have a lady s 
contentedly beside him throughout th: 
5-hour technical session). 


Simons. whi 


The meeting was notable for the 
number of Past Presidents of the > 
ciety who were present; Ken Huston 
Ellsworth Candee and George Hoga 
boom. In addition, there were 


Developments,” 
at’ Battelle Memorial Institute, and 


newer filteration advances. 


& 


Efficiency minded plating supervisors are always 
seeking a superior insulation, knowing that better 
insulation means less waste of materials, less loss of 
current efficiency and less contamination of fluids. 
NaRaCo Brown” 100°C solids insulation is their 
answer to this insulating problem. 
Serving Eastern National Rack Company, Inc. 
396 River Street 


Paterson, New Jersey 


Industrial area 


Serving Mid-Western (Imperial Plating Rack Company 
1613 Industrial Avenue 
Flint, Michigan 


Industrial area 


Logozzo, present National Presiden! 


OPERATORS 


_BUY NEW EQUIPMENT 
WITH THE SAVINGS REALIZED 

FROM USING SCHAFFNER'S 
TAILOR-MADE COMPOSITIONS. .. 


‘ 
MPLETE LINE OF 


Buffing 
Compositions 


Distributors Wanted. 


COMPLETE LINE OF Buffing Compositions 08f0 1O YOUR SPECIFICATIONS 
White Finish Grease Stick [Tripoli Emery gy Stainless Spray Bar Paste 
SCHAFFNER MFG. CO., INC. - EMSWORTH PITTSBURGH 2, PA. + ROSEWOOD 1-990? 


your nickel stripping bath by adding 


STRIPODE 


The CHEMICAL | 
CORPORATION 


54 Waltham Ave. 
Springfield, Mc. 


Cuts acid consumption .. . 
protects base metal .. . re- 
duces pitting and roughening 

. Minimizes need for buff- 
ing and coloring. 


WRITE FOR FULL 
INFORMATION 


METAL FINISHING, Ju 


ME 


the 
Hig 
but 
ua 
qui 
buf 
stal 
= 
sam 
NaRaCo | 
| 
| 
| 
| 
= 
98 


/echnical Chairman, and 
present 2nd Vice Pres., 
| a talk. 

ver. Chief Metallurgist of 

Bosch Corp., spoke on 
es and conditions of the 

which affect plating. 
Based on extensive research and fa- 
tigue tests on electroplated coatings. 
s» concluded that there must be some 
loving between the base metal and 
the deposit for maximum adhesion. He 
also proposed that the term “cohesion” 
vould be more appropriate than “ad- 
yesion” when speaking of electro-de- 


who acted 
Cleve Via 
who deliv: 

Howard 
tne Ameri 
the prope! 


hase meta 


posits. 

Cleve Nixon gave a lengthy talk on 
ihe surface finishing of die castings. 
High spots of his remarks related to 
bufling speeds for die castings, where 
he recommended as slow a speed as is 
ractical. He also stated that high 
wality die castings should only re- 

quire a parting-line polish before 


ne buthng. 

Vr. Huston spoke on the finishing of 
n stainless steels. and featured the show- 
a: vg of a large number of treated 


samples. He also revealed that his 
irm has developed a molten salt bath 


Stop shorts 


and grounds 
IN- 
SULATOR. The only 


with a 


insulator that gives you 
Sl Positive protection at a 


Price you can afford. 


method for gold tinting stainless steel. 

Ellsworth Candee spoke briefly on 
the aims and purposes of the New 
England Regional meeting. He was the 
recipient of an Award of Merit Certifi- 
cate which was voted him at the Mil- 
waukee Convention last year. 

Following the technical session a 
banquet and dancing were enjoyed by 
over 300 members and guests. 

Chairmen for the affair were Mr. F. 
W. Smith and Mr. A. J. Dankevitch. 
Miss Julie Majkowski was in charge 
of the Ladies Program. 


Chicago Branch 


At the April meeting 170 members 
and guests attended the meeting, 
which had been publicized as a social 
meeting to which the ladies were in- 
vited. The speaker of the evening, Dr. 
J. H. Monaweck, former Librarian of 
the Chicago Branch, gave an interest- 
ing talk on the many steps involved 
in the manufacturing and finishing of 
compacts. These operations include 
the formation of the alloy, the rolling 
operation, the three methods of pro- 
ducing the designs on the base metal, 
and the problems involved in stop-off 


‘Die-Cut 
Shapes You NEED... 


lacquers and plating. Those in at- 
tendance were amazed at the complex- 
ity of the problems of finishing, which 
at Elgin American is handled on the 
volume basis. Following Dr. Mona- 
weck’s talk there were numerous ques- 
tions from the floor. 

In addition to the speaker of the 
evening we also presented a sound 
color movie on “America’s First Silver 
Plate.” 
electroplating silver flatware since the 


which covered the activities in 


year 1847. A compact was awarded to 
the lady present holding the lucky 
number in the drawing, and a cigar- 
ette case was awarded to the gentle- 
man with the winning number. Fol- 
lowing the meeting refreshments were 
served in the dining room. 


ELECTROCHEMICAL SOCIETY 


Faust Elected President of 
Electrochemical Society 
The 


named 


Electrochemical Society has 


two new officers: The new 


and 


Any maintenance man can eas- 
'y install them in your steam 
and water lines. 


Out! 
Vutlasts homemade couplings many 


times but costs no more. 


CHEMICAL PRODUCTS CO. 
P.O. BOX 31, OAKVILLE, CONN. 


INISHING, July, 1950 


Self-adhesive BRADY MASKS will save you 
time and dollars in spray-painting, tumbling 
and sand-blasting operations. Die-cut to the 
exact shape and size you require, form- 
fitting BRADY MASKS protect name plates, 
machined parts, plated and polished sections, 
holes, threads, and other areas from paint, 
plating solutions and damage. They eliminate 
costly hand cutting, use of stop-off materials, 
and expensive metal shields. Made from 
“Scotch’’ Brand Masking Tapes, they are fast 
to apply and fast to remove after use. Low in 
cost, BRADY MASKS will bring immediate 
worthwhile savings to your plant. Circles, 
squares and rectangles stocked in many 
sizes. Write today for useful literature and 
FREE SAMPLES. 


BRADY-MILWAUKEE CO. 


(Div. of W. H. Brady Co., Chippewa Falls, Wis.) 
216 W. WASHINGTON ST. 
MILWAUKEE 4, WISCONSIN 
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President is Dr. Charles L. Faust. head 
electrochemical 
search at Battelle Institute. Columbus. 
O. R. J. McKay, chemical engineer for 
Nickel 
has been elected a vice-president. 

Other officers of the 
vice presidents Dr. Ralph M. Hunter. 


the International Company. 


Zialite 


For Nickel PLATING 


The one bath especially designed for 
plating diecastings made of WHITE 
METAL ALLOYS including ZINC, LEAD, 
and ALUMINUM. ZIALITE also plates 
on COPPER, BRASS, and IRON. 


USE 
Fialite 
ADDITION AGENTS 
for 
HARD CHROMIUM BATHS 


Finer-grained deposits. 
Increased throwing power. 
Less sensitivity to sulfate content. 


ZIALITE CORPORATION 


92 Grove Street, 


Reg. U. 


Worcester 5, Mass. 


TURKISH EMERY 


This old time famous brand of emery is now 
in stock. Many have been waiting for it. 
Also available are POLISHING ABRASIVE 
—hbest for finest finishing and AMERICAN 
EMERY—most economical. 


HAMILTON 


EMERY & CORUNDUM COMPANY 
Chester 


engineering re- 


Society are 


GUARANTEED 


STEEL BALLS 


Best for Burnishing . .. Perfect 
for Polishing. No culls, no cracks. 


Mixtures as Required 


THE HARTFORD STEEL BALL CO. 


HARTFORD 6, 
CONN. 


Dr. Charles L. Faust 


manager of Dow Chemical Company's 
electrochemistry division. and Dr. J. 
C. Warner, president-elect of Carnegie 
Institute of Technology: secretary. Dr. 
Henry B. Linford, associate professor 
of chemical engineering at Columbia 
University: and treasurer. Wi- 
dell, Vietor Radio 


Corporation of Immediate 


Division. 
past president is 4. L. Ferguson, pro- 
fessor of chemistry at the University 
of Michigan. 

The Society's new president has a 
long record of scientific service. In 
addition to other important achieve- 
ments. Dr. Faust has been a pioneer 
in the development of electropolishing. 
a process which eliminates costly time- 
consuming mechanical polishing 
methods used on such items as auto- 
trim. Dr. 
the Society's 


mobile and refrigerator 


Faust will also head 
board of directors. 
The Electrochemical Society. recog- 
nized as one of the world’s leading 
scientific societies. is encouraging ad- 
vancements in many fields of science. 
\ccording to Dr. Faust, the Society is 
currently active in the fields of elec- 


tronics. luminescense. 
metals. The Society is ai- 
its long-time interest in research 

corrosion, electric insulation, elects, 
thermics, electro-organics. theoretica 
electrochemistry. industrial electro), 
tics. It expects inereasing applica 


lions of electrochemistry jy 


natura 
sciences such as agriculture and pod 


cine. 


CHEMCLEAN BREVITIES 


1 Usthout Sill, 
Aqua - Off 


A new water-remover for plated 
or unplated work. 

Leaves the work dry and pro. 
tected from rust or tarnish, 
Eliminates sawdust and drying 
cabinets. 
Easy — Quick — Efficient 
Try it — test it with a 


“TRIAL ORDER. 


CHEMCLEAN Proouets 
Corp. 


¢Manufacturers of Industria! 
Cleaners, Strippers and 
Chemical Spectalties 

64 Avenue of the Americas 
New York 13, N. Y. 

“We can't make all the cleaner 
so we make the best!” 


i! d the rare 


continuing 


SOMMERS BROS. 


MFG. CO. 
MFRS. OF “BEACON” 


Plating and Polishing Supplies and Equipment 
—Complete Semi and Full Automatic Installa- 
tions—Gold, Silver and Chrome Rouge, Stain- 
less Steel and Satin Finish Compounds—Buffs, 
Polishing and Felt Wheels. 


WRITE FOR PRICES 


3439 NO. BROADWAY 
ST. LOUIS 7, MO. 


GRANIUM 


A Precious metal complex *!! 
for Silver & Gold Plating 
Used as an additive 
Harder Plate 
Tarnish Resistant 
Cyanide & Anodes 


Write for booklet 


GRANIUM PROD(L Ts 
4427 Ledge Avenue 
North Hollywood, (alil. 


Chemical Engineers since 1905 


METAL 


FINISHING. 
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